ANIMADV ERSIONS 


UPON 
M"- HOBBE Ss 
PROBLEMATA 


VACUO. 


4 


By the Honourable 
ROBERT BOTLE, 


Fellow of the Royal Society. 


JE" 
—————. —_— —— —_— 


LONDO@OAKk, 


Printed by william Goabid, and are to 
be .Sold by Xoſes Pitt, atthe Angel over 
againſt the little North Door of 
St. Paw[s Chorch, 1674: 


[4 


helpals ho ah oabatahh oh 
PREFACE. 


| PON the coming abroad of 
wr, Hobbes's Problemata 
Phylica, finding them in the 


hands of an Inzenious Perſon, 

that intended towrite a Cenſure of them, 
which ſeveral Employments private and 
publick have, it ſeems, hinder'd him to 
do; I began, as ts uſual on ſuch eccaſtons , 
toturn over the leaves of the Book, toſee 
what particular things it treated of. This 
I had not long doxe before I found , by ob- 
views paſſages in the third Chapter, or 
Dialopue , as well as by the Title , which 
was Problemata de Vacuo, that 1 was 
particularly concern'd in it ; upon which 
1 deſired the Poſſeſſor of the Book , who 

| readily conſented , to leave me toexamin 
that Dialogue, ow» which condition 1 
would leave him to deal with all the reſt 
of the Book, Nor did 1 look upon the Re- 
fieftions 1 meant to make as repugnant 
a* to 
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to the Reſolutions 1 had taken againſt wri- 
ting Books of Controverſie, ſince the Ex- 
plications, Mr. Hobbes gave of his Pro- 
bleins, ſeem'd to contain but ſome Varia- 
trons of , or an Appenarx to, his Tract 
De Natura Aeris , which , being 07C of 
the two firſt pieces that were publiſhed 
arainſt what I had wyittcn, was one of 
thoſe that 1 had expreſly reſerv'd my ſelf 
the liberty to anſwer, But the Anmnad- 
verlions 7 firſt made upoa Mr. Hobbes's 
Problems De Vacuo , hiving been 
caſually miſlaid ere they were finiſhed ; 
before I had occaſion to reſume my t.tsk , 
there paſt time enough to let me percerve, 
that his Deftrine, which "twill eaſily 
be thought that the Vacuilts drſapproved, 
w.'s not mach relijhed by moſt of the Ple- 
nuts themſelves, the moderyeſt Peripa- 
teticks ad the Cartelians, each of 
them maintainine the Fullnels of the 
World, upon their own grounds, which are 
arfjering enough from thoſe of our Author, 
the natural Indiſpoſition 1 have to Pole- 
rwical Diſcourſes , eaſily perfwaded me #0 
let alone « Comtroverſie, that did not 
appear needful: And 1 bad ſiill perſiſted 
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iu my ſilence, if Mr, Hobbes had not 


as twere ſurmmon'd me to break it by 
publiſbing aga19 his Explications, which 
1 my Examen of his Dialogue De Na» 
tura Aeris { had ſhews to be erroneoms. 
And 1 aid not grow at all more ſatisfied, 
to find him ſo conſtant as well as ſtiff an 
Adverſary to 1nter{pers'd Vacuitics, by 
compartig what he maintains in his Dia- 


| /ogue De Vacuo, with ſome things that 


he teaches, eſpecially concerning God, the 
Canſe of Motion , and the Imperviouſneſs 
of Glaſs, in ſome other of h1s Writings 
that are publiſhed in the ſame Volume 
with it, For fince he aſſerts that there 
is a God, aud owns Him tobe the Creator 
of the world ; axd ſince on the other ſide 
the Penetration of Dimenſions is confeſſed 
to be impoſſible , ana he denies that there 
is 4ny Vacuum iz the Univerſe ; it ſrems 
difficult to concetve, how in a World that 
is already perfectly full of Bodie, a Cor- 
poreal De:ty, ſuch as he maintains in his 
Append, ad Leviath. cap. 3, caz bave 
that acceſs even to the minute parts of 
the Mundane Matter , that ſcems requis 
ſite to the Attributes and Operations that 

a* 2 belong 
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belong to the Deity, in reference to the 
| world, But 1 leave Divines to con» 
| ſider what Influence the conjunttion of 
| Ar. Hobbes's two Opinions, the Corpo- 
1 reity of the Deity, and the perfect Ple- 


; —_ of the world, may have on Theo- 

1," logy. And perhaps I ſhould not in a Phy- 
| ſical Diſcourſe have taken any notice of 
| the propoſed Difficulty, but that, to pre- 

| went au Imputation on the Study of Na- 


| tures Works, (as if it taught us rather 
X to acgrade than aamire their CAuthor,) 


it ſeem'd not amiſs to hint (in tran{itu) 
; that Mr. Hobbes's groff Conteption of 4 

"Is Corporeal God , is mot only unwarranted by 
found Philoſo ph by, but ill efriended ewen 


by his own. 


it = My Aaverſary having propos'd his Pro- 
Rf blems by way of Dialogue between A. 
| anda B, twill not, Ipreſume, be wonder d 


x at , that I have given the ſame form to 
$7 my CAnimaaverſions ; which come forth 
J no earlier , becauſe 1 had arvers other 
| Treatiſes, that I was more concery'd for, 
ig to publiſh before them. 
| - But becauſe it .wi dba be deman- 
| |k . fed, why on a Tratt that is but ſhort , 


my 
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my Animadverſions ſhould take up ſo 
much room? It will be requiſite, that 7 
here give an account of he bulk of this 
Treatiſe. 

And firlt , having found that there 
W4as not any one eral , in whoſe Ex- 
plication , as propos'd by Mr, Hobbes, 7 
ſaw cauſe to acquieſce, 1 was induc'd for 
the Readers eaſe , and that Imight be ſure 
to ds my Adverſary 10 wrong , #0 I au- 
ſcribe his whole Dialogue, bating ſome few 
Tranſitions, and other Clauſes not neeaful 
tobe transferr'd hither, 


Next, 1 wrmw not 
willing to imitate Mr. 
Hobbes , who recites 
in the Dialogue we are 
conſidering the ſame 
Experiments that he 
had already mentio- 
ned in his Trad De 
Natura Aeris, with- 
out adding as his own 


(that I remember) any 


new one to them, But 
my unwillingneſi to 
tire the Reader with 

baye 


Credo, ( ſays Mr. 
Hobbes in 
his PDialo- 
ous Phyſfi- 
cus:) Nam 13. 
motus hic 
Reſtitutionis, Hobbit 
cit, & ab illo primo 
& ſolo cxplicatus in 


Lib. de Corpore, cap. 


21, Art, x, Sine qua 
Hypoethefi ) quantuſ- 
cunque Jabor , ars, 
ſumptus, ad rerum Na. 
turalid invifibiles cau- 
ſas inveniendas adbi. 
beatur,fruſtra erit. Aud 


freaking of the Gemile- 


men (to whom it <vere 
ot here proper for no ro 
give 


give Egitbetes has wi'd 
jo ween at Qretham- 
College, and are known 
by the Name of tt 
- Bra SOC1ety, he thus 
treats them ang thery 
way of Inquiring wie 
XNatyre 2 Convenlant, 
ftud1a conftergnt ,Expe- 
r1menta faciant quan. 
trum volurt , nift & 
Principus utantur me- 
fs, nih1] prefictent. 

A. Fateris go ni- 
hil batenus & Callegis 
tus promotam elle (ct. 
entium Caufarum Na- 
turalium, nif1 quod U- 
nus eorum Machinam 
invenerit , qua motus 
excitari Aeris poſh ta- 
Is, ut partes Spharez 
fimul undiquaque ten- 
dant ad Centrum, & 
ut Hypotheſes Hobbia- 
nx, ante quidem ſatis 
probabiles, hinc red- 
dantuy probabiliores. 

8. Nec fateri pu- 
det ; nam cft aliqu d 
prodire tenus , & non 
datur ultra. 

4, Quid renww ? 
quorlum autem tantas 
Ipparatus & ſumptus 
Machinarum faQtu dif- 
fcuium,ue catenus tan- 


tn prodirets quan- 
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bare Kepetitrons of the 
Arguments ] employ'd 
in my Examen of that 
Tract , tnuited me to 
evaeduvonur to make. 
bim {ame amends for 
the exerciſe of his pa- 
tience by inſerting , 
45 occaſion was offer'd, 
five or ſix new Expe- 
rimenxts, that will nt 
perhaps be ſo eaſily 
maac by every Reader 
that will be alle (now 
that 1 have perſpicu- 
onfly propos'd them) t0 
wnderſtand them. 

And laſily , fince 
Ar. Hobbes h.zs not 
been content to map- 
nifie himſelf and his 
way of treating of 
Phyſical matters, but 
has been pleas'd to 


ſpeak very ſlighting: 


ly of Experimentarian 
Philoſophers (as he 
ſlales 
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| em ) inf gene- "um ante prodierat 
fiiles mm ) ,5 . Hobbius >» Cur non in- 
ral, au » WHICY # depotius incepiſtis ubj 
worſe, to aiſparage the le m_ > — 4 
bl | Cipilis ab 1lo poſits 
making of elaborate wang Frys 7, "aan 
Experiments ; [judg'd que Ariftoreles regs 
the thing, he ſeem'd nit » ignerato mo- 
= Ol my” tu iznorari Natutam, 
to aim at , fo prejnat- vec. 
cial to true and uſe- — Ad Cauſty __ 
/ | | propter quas proncere 
ft: Philoſophy , that 1 ne pauiulum quigem 
thaaght , it might do potuiſtis , nec potet(- 
ſome ſervice tothe leſs tis, accedunt etatn _ 
fl 1le-| | I;'x, ur od:u Hobbiu, 
nowing,ana lei WAYY, ec. 
fort of Readers, if 1 
tryed to make his own Explications epers 
wate his Authority, and by 4 ſomewhat 
particular Examen, of the Solutions he 
h.is aiven of the Problems I am contern da 
is, (hew, that 'tis much more eaſte to nn- 
dervalue a frequent recourſe to Expert- 
ments, thax truly to explicate the Phx- 
nomena of Nature without them, And 
{:zce our Author , ſpeating of his Pro- 
blemata Phylica , (which ts but a ſmall 
Book) ſceruples not to tell His Ma wh 
ro whom he dedicates them, that he has 
therein compriſed (to ſpeak in his own 
ters) the greateſt and molt probable 
part 
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part 7 his Phyſical Meditations ; and 
ſince by the alterations , he has made 11 
what he formerly writ about the Phzno- 
mena of my Enorme, he ſeems to have 
deſign'a to give it a more advantageons 
form: 1 conceive, that by theſe ſeletTed 
Solutions of his, one may, without doing 
him the leaſt injuſtice , make an eſtimate 
of his way of d:ſcourſing about Natural 
things. And though 1 would not interefs 
the credit of Experiment ar141 Philoſo- 
phers in no conſiderabler a Paper than 
this ; yet if Mr. Hobbes's Explications 
and mine be attentively compared, it will 
wot , _ , by them be found, that the 
way of Phileſophiſing he employs, is much 
to be preferr'd before that which be under- 
values, | 


ANI- 
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Problemata de V a cu o. 


tentively 2 

B, You will eaſily believe you 
may , when I ſhall have anfwer'd you, 
that *twas Mr. Hobbes's lately publith'd 
Tra&t of Phylical Problems, which 
I was peruſing. 

A. Whatprogrels have you made 
in nt? | 

B, I was finiſhing the third Dia- 


logue or Chapter when you-came in, 
A 2 2nd 


Ay one, without too 
bold an inquilitive- 
neſs, ask, what Book 
you are reading {o at- 


2 Antiinadvberſions upon 


and finding my ſelf, though not na- 
med, yet particularly concern'd , I 
was peruſing it with that attention 
which it ſeems you took notice of. 

A. Divers of your Experiments 
are {0 exprelly mention'd there , that 
one need not be skill'd in decyphering 
to perceive that you are intereſſed in 
that Chapter, and theretore {ceing 
you have heedfully read it over, pray 
21ve mc leave to ask your Judgment, 
bank of Mr, Hobbes's Opinion, and his 
Reaſonings about Yacunm, 

B. Concerning his Opinion, Iam 
ſorry I cannot now fatisfie your Cu- 
riolity, having long lince taken, and 
ever lince kept, a Reſolution to de- 
cline, at leaſt until a time that is not 
yet come , the declaring my elf ei- 
ther tor or againſt the Plenrfts, But 
as to the other part of your Queſtion, 
which is about Mr. Hobbes's Argu- 
ments for the abſolute Plenitude of 
the World, I ſhall not ſcruple readily 
to anſwer, that his Ratiocinations 
leem to me far ſhort of that cogency , 
which the nozxfſe he would make in 


the 
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the world , andthe way whercin he 
treats both ancient and modern Philo- 
ſophers that diſſent from him , may 
warrant us to expect. 

A. You will allow me the free- 
dom to tell you, That, to convince 
me, that your reſentment of lus cx- 
plicating divers of the Phznomena of 
your Pacumatic Engine otherwile 
than you have been wont todo, (and 
gs in terms that might well have 

ecn more clvil,) has had no ſhare 
in dictating this Judgment of yours 
the beſt way will be, that entering for 
' a while into the party of the Yacwſts 
you anſwer the Arguments he alledges 
- 11 this Chapter to confute them. 

B. Having always, as you know, 
forborn to declare my elf either way 
in this Controverlie, I ſhall not tye 
my ſelf ſtritly to the Principles and 
Notions of the dar gue -— mg but 
tor a while, oppoſe my ſelf ro thoſe 
of the Pleniſts : But fo far I ſhall com- 
ply with your Commands, as either 
upon the Doctrine of the Facuiſts , or 


upon other grounds, to conſider, whe- 
A 3 ther 


& 
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ther this Dialogue of Mr. Hobbes have 
cogently proved his, and the Schools, 
Ailertion, Non dari Vacuum ; and whe- 
ther he has rightly explain'd ſome 
Phanomena of Nature which he un- 
dertakes to £1ve an account of , and e- 
ipectally tome produced in our Engin, 
whereot he takes upon him to render 
the genuine Caules. And this laſt 1n- 
quiry 15 that which I chiefly deſign. 

A. BythisI perceive, that it you 
can make out your own Explications 


_ of your Adverlaries Problems ae Va- 


0, and thew them to be preferable 
to his, you willthink you have done 
your work, and that 'tis, but your 
iccondary {cope to ſhew, that in 
Mr. Hebbes his way of ſolving them, 
he gives the Yacwfts an advantage 
againſt Him , though not againſt the 
p®lenifts in general. 

B. You do not miſtake my mean- 
ing, and therefore without any fur- 
ther Preamble, let us now proceed to 
the particular Phzxnomena conlider'd 
by Mr. Hebbes ; the firſt of which is 
an Experiment propoled by me in the 

One 
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ohe and thirtigth of. the: Phyſico-Me- 
chanical Experiments concerning the 
Adheſion of | rwo' flat | and »poliſh'd 
Marbles, which I endeavour'd to ſolve 
by the preſlure of the Air. And this 
Experiment Mr; Hobbes thinks fo con- 
vincing an one to prove the Plenittude 
of the World”, that, though he tells 
us he has many. cogent Arguments 
to make 1t out, yet he mentions but 
this ONE, becaule that, he ſays , ſuffices. 
” 4A. The Confidence he thereby 
expreſſes of the great force of this 
Argument does the leſs move me, 
becauſe, I remember, that formerly 
in his Elements of Philoſophy he thought 
it ſufficient to employ one Argument 
to evince the Plenizuds of the World, 
and for that one he pitch'd upon the 
Vulgar Experiment of a Gardeners 
Watering-Pot : But,wherher he were 
wrought upon by the Objections made 
to his Inference from that Phznome- 
non in your Examen of his Daalo 
De Natura Aeris, Or by {ome ot 
Conſiderations, Twill aot pretend to 
divine, Bur I plaialy perceive,' he 
A 4 now 
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now prefers the Experiment of the 
cohering Marbles. 

B. Of which it will not be amiſs 
though the paſſage be ſomewhat long, 
to read you his whole Diſcourſe out 
of the Book I have 1n ry hand. 

A. Tis. fitthat you, who for my 
ſake are content to take the pains of 
ani{wering what he ſays, ſhould be 
eaſed of the trouble of reading it, 
which I will therefore, with your 
leave, take upon me. His Diſcourſe 
then about the Marbles is this : 

A. Ad probandam Univerſi Pleni- 
tudinem, nullum noſtin' _Aroumentum 
cogens ? 

B. Imd mutta: Unum autem ſufficit 
ex eo ſunptum, Quod duo corpora plans , 


ſs ſe mutu ſecundum amborum planitiem 


communem tanoant , non facile in in- 


ftante arvells poſſunt ; ſucceſſrve werd 
facillime, Non aico, impoſſibile eſſe duo 


auriſſima Marmors ita coherentia drivel. 
tere , ſed difficile ; ef Vim poſtulare tan- 
tam, quanta ſufficit ad duritiem lapidis 
erandam. Siquidem vero majore vs 
«& ſeparationem opus fit quam illa, qu 
mMOoVen- 
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moventur ſeparata , id ſignum eſt non 
dari Vacuum, 

A. cAſſertiones ille demonſtratione 
indigent. Primd autem oſtende, quomo- 
do ex duorum aurifſumorum corporum , 
conjunttorum ad ſuperficies exquiſite le- 
ves, driremptione difficilt , ſequatur Ple- 
witudo Mundi ? 

B, St ano plana, dura, polita Cor- 
pora (ut Marmpra) collogentur unum ſu- 
pra alterym, ita ut eorum ſuperficies ſe 
mutuo per emnia puntta exatte , quan- 
tum fiert poteſk, contingant , illa ſine 
mazna dificutate ita drvelli non poſ- 
ſunt , ut eodem inſtante per omnia pun- 
(la dirimantur, Veruntamen Marmera 
eademm, fi communis eorum ſuperficies ad 
Horizontem erigatur , aut non valde in- 
edinetur , alterum ab altero facillime 
(ut ſis ) etiam ſolo pondere dilabentur. 
Nonne cauſa hujus ret hec eft, Quad 
labenti Marmori ſuccedit Aer, + reli- 
Gum locum ſemper implet ? 

A. Certiſſume. Qujd ergo? 

B. Quando vero eadem uno inſtante 
divellere conaris , nonne multo major vis 
ahibenga eft, Quam ob cauſam ? 

A. Eg0, 
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T A. | E209, & meeum(puto) ownes can{e 


R ſam ſtaruunt, Quod ſpatium totum inter 
þ ano ils Marmora druvulſs, fimnl uno in 
s flante implere Aer non peteſt , quants 
, 
Yv 


cungue celeritate fiat druulſio. 

B. CAnguiſpatia in Aere dart vs 
cnn contendunt , in ills Acre ſols dari 
Wig | regant qui Marmora illa conjuntta cir- 
| curmaat ? 

F..1 A. Atnime, ſed ubique imterſperſa, 
| B. Dwn ergo tlli, qui Marmor wnim 
$i ab altcro revellentes Aerem comprimunt, 
[iP e& per conſequens Vacunm exprimint , 
I acun faciunt locwm per revulſionem 
on: 4 relictum ; nulls ergo ſeparationts erit 
#4 difficultas , ſaltem non major quam eff | 
difficult as corpora eadem movendi inf 


-oooy, " Ty wy WE Ws © 7X MW Vt E 


4 Acre poſtquam ſeparata fuerint. 1ta-(ſ 
Wd | ae quontanms , conceſſo Vacuo , difficult as 

| ' Marmora illa dirimena: nulla oft, ſel 
'\ | auitur per drfficultatis experientiam ff 
"4 f nullum efſe Vacuum. Y | 


A. Redte quidew illyd infers. Mun- 
ar autem Plenitudine ſwppoſita , quomodr 
demonſtrabis poſfibile omnino eſſe ut di-(} 
ty vellantuy ? 

B. | Cogita primo Corpus aliquod du-) 
(ile, 


_ 
aw 
— 
-_— —_ , 


- _ . 
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tile, nec nimis dwrum, ut ceram, in 
duas partes diſtrahi , que tamer foes 
you minus exatte in communi pleno fe 
mutuo tangunt quam leviſſims OMuuy- 
mora, Jam que patio diſtrahatuy tera, 
conſideremus. Nonne perpetuo atterma- 
tur donec in filum evadat tenuiſfemun , 
Be omni dato craſſe tenuins , & ſie tay- 
dem divellitur * Eodem modo etram du- 
riſſomna columna in dnas partes diffi a- 
hetur , ſi vim tantam adhibe.cs, quanta 
Buficit ad refiſtentiam duritiei ſmperan- 
dam, Stcut enim in cera partes prims 
extime diſtrahuntur , in quarum locun 
uccedit Aer ; ita etiam in Corpore quan- 
tumlibet duro Aer locum ſubit partinm 
extimarum, que prime Vulſionis viribus 
Bairnmpuntur. Vi autem que ſnperat rc- 
Mſfentiam partinns extimarum Duri, fa-. 
Merle ſuperabit refiſtentiam reliquarmm. 
Nan veſiſtentia prima eft 4 Toto Duro , 
reliquarum On # Reſiduo. 
| A. 1a quidem videtur confiderants, 
Bq#am: Corpora quedam, preſertins verd 
Bawriffſoma, fragttia ſint. 

Does this Ratiocination ſeem to 
{you as cogent, as it did to the Propofer 
of it B. You 


4 
þ 


ft 4 AF. 
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B, You wall quickly think it does 
not, and perhaps you will think it 
ſhould not , if you pleaſe to conſider 
with me ſome of the Refletions that 
the Reading of it ſuggeſted to me. 
And firlt, without declaring for 
the Yacuiſts Opinion, I mult profel; 
my ſelf unſatisfied with Mr, Hobbes's 
way of arguing againſt them : For, 
where he ſays, Dum ergo illt qui Mar. 
mor unum ab altero revellentes Aerem 
comprimunt & per conſequens Vacuum 
exprimunt , Vacuum faciunt locum pet 
revulſionem reliftum ; nulla ergo ſepars- 
trons erit difficult.cs , ſaltem non major 
quam eft difficult ss corpora eadem me- 
vena in Aere poſtquam ſeparata fuerint. 
Itaque quoniam , conceſſo Vacuo , diffi 
cult xs Marmora illa dirimenas nulla eft, 
ſequitur per difficult ati experientiam, 
nullum he Vacusm, Methinks he ecx- 
0020 himſelf but obſcurely , and 
eaves his Readers to gheſs , what the 
word Dum refers to. But that which 
ſeems to be his drift in this paſſage, is, 
that, ſince the Yacuiſts al 


| Hen Inter- 
ſperſed Vacuities, not only in the Air 
that 
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that ſurrounds the conjoyned Mar- 
bles , bur in the reſt of the ambient 
Air, there is no reaſon, why there 
ſhould be any difficulty in ſeparating 
the Marbles, or art leaſt any greater 
difficulty than in moving the Marbles 
1n that Air after their ſcparation. But, 


-| not to conſider, whether his Adver- 
| faries will not accuſe his phraſe of 


ſqueezing out a Vacuum as it it were 
a Body, they will eaſily anſwer, that 
notwithſtanding the Vacuities they 
admit in the ambient Air , a manifett 
reaſon may be given in their Hypo- 
theſis of our finding adithculty inthe 
Divulſion of the Marbles. For, the 
Vacuities they admit being but inter- 
ſpers'd, and very (mall, and the Cor- 
puſcles of the Atmoſphere being ac- 
cording to them endow'd with Gra- 
vity, there leans ſo many upon the 
upper ſurface of the uppermoſt Mar- 
ble, that that ſtone cannot be at 
once perpendicularly drawn up from 
the lower Marble contiguous to it, 
without a force capable to ſurmount 
the weight of the Aerial gh 

that 
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that lean upon it. And this weigh 
has already (ſo conitipated the neighÞ.j 
bouring parts of the ambient Air 
thar he, that would perpendicularly 
raiſe the upper Marble from the lower, fl, 
ſhall necd a conſiderable force to make 
the Revulſion, and compel the al- 
ready contiguous parts of the incum- 
bent Air to a ſubingreſſion into theſk 
pores or intervals intercepted be-Þþ; 
tween them. For the Conats of him, 
that endeavours to remove the upper 
Marble, whilſt the lower ſurface of 
it is fenc'd from the preſſure of the 
Atmolphere by the Contact of the 
lower Marble which ſuffers no Air to 
come in between them, is not aſſiſted 
by the weight or preſſure of the At- 
moſphere, which, when the Marbles 
are once ſeparated, preſſing as ſtrong- 
ly againſt the undermoſt ſurface of 
the upper Marble, as the incumbent 
Atmo(pherical Pillar does againſt the 
upper ſurface of the ſame Marble, 
the hand that endeavours to raile it 
inthe free Air has no other reſiſtance, 
than thar ſmall one of the Marbles 
own weight to {urmount. A. But 
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A. But what fay you to th#Rea- 
on that Mr. Hobbes, and, as he thinks, 
ll others give of the difficulty of the 
fren mention'd Diyulſivn, fatnely, 
Quda ſpatium totum inter ano ulla Mar- 
ora divulſa ſimul un inſtante implere 
Bader noz poteſt , qaarternungque celeritate 
Wat arwulſio. <q 1 

B. I ſay, that, for ought I know, 
ſithe Pleniſts may givea more plauſible 
account of this Experiment , that 
Mr. Hobbes has here done, and there- 
Wore abſtracting from the two oppoſite 
Hypotheſes , Ifþall further ſky, Thar 
Kthe genuine Cauſe of the Phxnome- 
Kon: ſeems to be that which I have 
already aſſign'd; and that difficulty 
f railing the upper {lone that ac- 
Ompanies the Airs not being able 
0 come un all at once. to. 5 the 
ſpace left between the ſurfaces of the 
wo Marbles upoa their ſeparation , 
proceeds from hence, that, 'till that 
pace be fill'd withche Atmoſpherical 
ir, the hand of Jum that, would 


itt up the ſuperiour Marble cannot 
& fully uſted by the preſlure - 
the 
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the Air againſt the lower ſurface of 
that Marble. 

A. This1s a Paradox, and there 
fore I ſhall deſire to know on what 
you ground it ? 

B. Though I mention it but as { 
Conjecture propos'd ex abundanti 
yet I ſhall on this occaſion counte 
nance it with two things, the firf 
that, ſince I declare not for the Hypc 
theſis of the P/enifts as'tis maintain' 
by Mr. Hobbes, | am not bound to al 
low, what the common Explication 
adopted by my Adverſary, —_—_— 
pamely , that cither Nature abhors 
Iacuurm (as the Schools would have 
it,) or that there could be no Divul 
ſion of the Marbles, unleſs at the ſame 
time the Air were admitted into the 
room that Divulſion makes for i 
And a Yacuiſt may tell you, that 
provided the ſtrength employ'd tc 
draw up the ſuperiour Marble b: 
great enough to ſurmount the weight 
of the Aerial Corpulcles accumulate 
upon it, the divulſion would enſue 
though by Divine Omnipotence 


Air 
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Air or other Body thould be permitted 
to fill the room made for it by the 
divulſion , and that the Air's ru- 
ſhing into that ſpace does nor necc(- 
ſarily accompany, but in order of 
Nature and time follow upon, a ſe- 
paration of the Marbles, the Air that 
ſurrounded their contiguuus, ſurfaces 
being by the weight of the collate- 
rally ſuperiour Air impell'd into the 
room newly made by the divulſiqn, 
But I ſhall rather countenance whar 
you call iny Paradox by an Experi- 
ment I purpoſely made in our Pneu- 
 matical Receiver, where having ac- 
commodated two flat and poliſh'd 
Marbles, ſo that the lower being fixr, 
the upper might be laid upon 1t and 
drawn up again as there ſhould be 
occaſion, I found, that if, when 
the Receiver was well exhauſted, the 
upper Marblc was by a certain con- 
trivance laid flat upon the lower, 
they would: not then cohere as for- 
merly, but be with great eaſe ſepa- 
rated, though itdid not by any Phe- 
nomenon appear, that any Air could 
Come 
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come to ruſh in, to poſlcls the place 
given it by the receſs of the upper 
Marble, whole very eaſte avulſion is 
as ealily explicable by our Hypotheſis , 
fince the preſſure of that little Air, 
that remain'd in the Receiver, being 
roo faint to make any at all confide- 


 rable reliſtance ro the avulſion of the 


upper Marble, the hand that drew 
it up had very little more than the 
fingle weight of the ſtone to fur- 
mount. 

A. An: Amnti-pleniſt had expected, 
that you would have obſerved. thar 
the difficult ſeparation of the Mar- 
bles in the open Air does rather prove, 
that there may be a Vacuum, than 
that there can be none. For in caſe 
the Air can ſucceed as faſt ar the ſides 
as the divullion is made, a Yavarſt 
may demand , whence comes the dit- 


_ ficulty of the p—_ And if the 


Aircannot fill the whole room made 


for it by the ſeparated Marbles at the 
ſame inſtant they are forc'd afunder, 
how is a FYacawn avoided for that 
time , how ſmall ſoever, that is ne- 

cellary 
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cellary for the Air to paſs from the 
edges to the middle of the room new- 
ly made * 

B, What the Pleniſts will ſay to 
your Argument I leave them ro con- 
ider; but I preſume, they will be 
able to give a more plaulible account 
of the Phenomenon we arctreating 
of, than is given by Mr. Hobbes, 

A. What induces you to diſlike 
his Explication of it 2 

B. Two things; the one, thatT 
think the Cauſe he aſſigns impro- 
bable; and the other, that I think a- 
nother,that is better, has been aſſign'd 
already, | 

And frft, whereas Mr. Hobbes re- 
quires to the Divulſion of the Mar- 
bles a force great enough to ſur- 
mount the hardneſs of the ſtone, 
this is aſſerted grars , which it ſhould 
not be, ſince it ſeems very unlikely, 
that the weight of ſo few pounds as 
will ſuffice to feparate two coherenc 
| Marbles of about an Inch, for 1n- 
ſtance, in Diameter , ſhould be able 


to ſurmount the hardneſs of ſuch ſolid 
B 2 ſtones 
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ſtones as we uſually employ in this 


Experiment. And though it be ge- 


nerally judg'd more eafie to bend, 


| if it maybe, or break a broader piece 


of Marble c.<ters paribus, than a much 
narrower z yet, whereas neither I, 
nor any elſe that I know, nor I be- 
lieve Mr. Hobbes, ever oblerv'd any 
difference in the reſiſtance of Mar- 
bles to ſeparation from the greater or 
leſſer thickneſs of the {tones, I find 
by conſtant experience, that, cete- 
ris paribus, the broadne(s of the cohe+ 
rent Marbles does exceedingly increaſe 
the difhiculty of disjoyning them.; 
Infomuch that , whereas not , many 
pounds, as I was ſaying , would fe- 
PRs Marbles of an Inch, ora leſler, 

tameter ; when I increaſed their 
Diameter to about four Inches, it I 
milremember not, there were ſeveral 
Men that lucceſſively try'd to pull 
them aſunder without being able by 
their utmolt force to effect it. 

A. But what fay you to the 1l- 
tuſtration , that Mr, Hobhes, upon the 
{uppoſhtion._of the Worlds Plenitude, 
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gives of our Phanomenon by draw- 
ing aſunder the oppolite parts of a 

piece of Wax * LTTIEN 
B. To me it ſeems an Inſtance 
improper enough. For fiſt, the parts 
that are to be divided in the Wax 
are of a ſoft and yielding conliſtence, 
and according to him of a ductile, 
or, 1t you pleaſe, of a tractile na- 
ture, and not, as the parts of the 
coherent Marbles, very.ſolid-and hard. 
Next , the parts of the Wax do not 
ſtick together |burely by a ſuperficial 
contae of two ſmooth Planes ,, 'as do 
the Marbles we are ſpeaking of, but 
have their parts implicated ;' and as 
it were intangled with' one another. 
And therefore they are far from a di(- 
poſition ta {lide off, like the Marbles, 
from one another, in how commo- 
dious a poſture ſoever - you: place 
them. Beſides 'tis manifeft, that the 
Air has opportunity to ſucceed inthe 
places ſucceſſively deſerted by the re- 
ceding parts of the attefuated Wax , 
but *'ris neither manifeſt, nor 'as yet 
well proved by Mr. Hobbes, that the 
B 3 Air 
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Air does after the ſame manner ſuc- 
ceed between the two Marbles, 
which , as I lately noted, are not for- 
ccd a{under after Juch a way, but are, 
as himſelf ſpeaks, (eyer'd 1n all their 
points at the ſame inſtant. 

A. 1 know, you forget not what 
he ſays: of, the dividing of a hard 
Column into two parts by a farce 
ſufficient to overcome the reſiſtance 
of 1ts hardneſs. 

B. | He does not here either afhrm, 
that he, or any he can truſt, has 
ſeen the thing done, nor docs he give 
us any ſuch account of the way 
wherein the Pillar 1s to be broken, \ 
whether in an erected, inclined , or 
horizontal poſturc; nor deſcribe the 
particular circumſtances that were 
fit to be mention'd in order to the 
lution of the Phxnomenon.. Where- 
fore, *till I be better inform'd of the 
matter. of fact, I can ſcarce look u 
on what Mr, Hobbes fays of the Pil- 
lar, as other than his Conjecture, 
which now I ſhall the rather pals 


by, not only becauſe the cale 1s dit- 


tering 
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fering from that of our poliſh'd 
Marbles , which are actually diſtin 
Bodies, and only contiguous 1n one 
Commilſlure, but alſo,becaule I would 
haſten to the ſecond reafonof my dil- 
like of Mr. Hobbes's Explication of 
our Phznomenon , which is, that a 
better has been given already, from 
the preſſure of the Atmoſphere upon 
all the ſuperficial parts of the upper 
Marble {ave thoſe that touch the Plane 
of the lower. 

A. You would have put fair for 
convincing Mr. Hobbes himlelf, at 
leaſt wy have put him to unuſual 
ſhiſts, if you had ſucceeded yn the 
attempt you made, among #ethex of 
your Phylico-Mechany Experi- 
ments , to disjoyn twocoherent Mar- 
bles, by ſuſpending them horizan- 
tally in your Pncumatical Receiver, 
and pumping out the Air that invi- 
ron'd them, for, from your failing 
in that attempt , though ;Jou ren- 
dred a not improbable Rea 
Mx, Hebbes took occalion , ua hi 
logue De Nazw 4 Flo .no 
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ſo high a ſtrain as this: Nihil ifthic 
erat quod ageret ponds, Experiments 
hoc cxcoottar! contra opinionem eorume 
qut Vacuum aſſerunt altud argumentun 
forties aut evidentius non potuit, Nam 
ſt duorum coherentium alterutrum ſecun- 
dum cam viam, itt qua Jacent ipſe con- 
froue ſuperfictes : propulſum eſſet , facile 
fſepararentur , Aere praximo in locum 
relifftum ſucceſſive ſemper influente ; ſea 
uUla ita arvellere , ut ſimul totum amit- 
terent contalttum , impaſſibile eſt, mundo 
pleno, Oporteret enim aut motum fiert ab 
wo termino ad alium in inſtante, aut duo 
corpora eodems tempore in codem eſſe loco: 
Quorum utrumrvi dicere, eſt abſurdum. 

| 8B. You may remember, that 
where I relate that Experiment, I 
expreſs'd 2 hope, that, when I ſhould 
be batter accommodated than I then 
was, I might attempt the Tryal with 
proſperous fucceſs , and 'accordingly 
afterwards, having got a leſſer En- 
rine than that 1 hq before, where- 
with the Air might be better pumpr 
out and longer kept out , Tcheerfully 
repeated the Tryal. To ſhew Ou Y 
” that 
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that when two coherent Marbles are 
ſuſtained horizontally in the Air , 
the Cauſe, why they are not to be 
forc'd aſunder, if they have two or 
three Inches in' Diameter , without 
the help of a conſiderable weight, 
15 the preſſure I' was lately mentio- 
ning of the ambient Air, I cauſed 
two (ſuch coherent Marbles to be ſuſ- 
pended in a large Receiver, with a 
weight at the lowermolt , that might 
help to keep them' ſteddy, but was 
very inconſiderable to that-which 
their Coheſion might have ſurtmoun- 
ted; then cauſing the. Air' to be 
pumpt by degrees out of the Recei- 
ver, for a good while the Marbles 
ſtuck cloſe together , becauſe durin 

that' time the Air could hot be {o 
far pumpt out, but that there remai- 
ned enough: to ſuſtain the! ſmall 
weight that endeavoured their divul- 
ſion :: But when'the Air was-further 
pumpt out, at length the 'Spring of 
the little, but nor a little expanded, 
Air, that remained, being grown'too 
weak to' ſuſtain 'the lower / Marble 


and 
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24 
and its {mall clog, they did, as ] 


cxpected, drop 0 

A. This will not agrce over-well 
with the confident and triumphant 
expreſſions juſt now recited. 

B. I never cnvied Mr. Hobbes's 
turwardnels to truumph, and am con- 
' tent, his Conjecures be recommended 
by the confidence that accompanies 
them, if mine be by the ſuccels that 
tollows them. But to confirm the 
Explication given by me of our Phe- 
nomenon, I ſhall add, that as the 
laſt mention'd Tryal, which I had 
jeveral , times occaſion to repcat, 
ſhews, that the coheſ1on of our two 
contiguous Marbles would cealc up- 
on the withdrawing of the preſſure 
ct the Atmolphere; ſo by another 
Experiment I made, it appears, that 
the ſiperyening of that-preſſurc ſut- 
hiced to caule that Coheſion. For , 
12 profecution of one.. of the lately 
mentioned Tryals , having found , 
that when the Receiver was well ex- 
hauſted , two Marbles, though con- 
liderably broad ,. being laid upon one 
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another after the requiſite manner , ' 
their adheſion was, if any at all, fo 
weak, that the uppermoſt would be 
eaſily drawn up from off the other, 
we laid them again one upon the 
other , and then letting the external 
Air flow into the Receiver, we 
found , according to expectation , 
that the Marbles now cohered well, 
and we could not raiſe the uppermoſt 
but accompanied with the lower- 
moſt. But I am ſenſible, I have de- 
tained you too long upon the ſingle 
Experiment of the Marbles : And 
though I hope the ſtreſs Mr, Hobbes 
lays on it will plead my excuſe, yet 
ro make your Patience ſome amends, 
I ſhall be the more brief in the other 
particulars that remain to be con- - 
{ider'd in his Dialogue De Yacwo. And 
'rwill not be difficult for me to keep 
my te without infuring my 
Caule , ſince almoſt all theſe particu- 


lars being but the ſame which he has 


already alledged' in his Dialogue De 
Natw# Aeris, and I ſoon after an- 
ſwered in my Examer of thar Dia- 
| logue , 
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logue, I ſhall need but to refer you 
to the paſſages where you may find 
thele Allegations examin'd, only {ub- 
joyning here ſome Refleftions upon 
thoſe tew and ſlight things, that he 
has added in his Problems De Facao, 
, 24. . I may then, I ſuppoſe, read 
. to you the next pallage to that long 
one, you have hitherto been conſide- 
ring, andit 15 this: Ad Vacunm nunc 
revertor : Quas cauus ſine ſuppoſitione 
Vactt redaiturus es ullorum effetFuum, qut 
oftenduntur per AMachinam ulam que 
eft in Collegro Greſhameaſ! ? 

B. Machina ilia — ROE 

B. Stop here, I beſcech you, a 
little, that, before we go any fur- 
ther , I may take notice to you! of a 
couple of things that will concern 
our ſubſequent Diſcourſe. 

Whereof the firft is, that it w; 
pears by Mr, Hobbes's Dialogue about the 
CAT , chat the Explications he there 


gave of ſome of the Phznomena of 
the Maching Boyliana, were directed 
partly againſt the YFirtmefs, that have 
fnce been honour'd with the —_ 
© 
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of the Royal Society, and partlyagainſt 
the Author of that ror ans aSif the 
main thing therein deſign'd were to 
prove a Yacwwm, And fince he now 
repeats the ſame explications, I think 
it neceſlary to fay again, that if heei- 
ther takes theSoczety or me for profels'd 
Vackifts, he miſtakes , and ſhoots be- 
{ide the mark, for , neither they nor 
I have ever yet declar'd either for or 
sgainſt a Vacuum, 

And the other thing I would ob- 
ſerve to you, 1s, that Mr, Hobbes 
ſeems not to haverightly underſtood, 
or at leaſt not to have ſufficiently 
heeded in what chiefly conſiſts the 
advantage, which the Yacuiſts may 
make ot our Engine againſt him : 
For , whereas 1n divers places he is 
very ſolicitous to prove, that the 
cavity of our Pneumatical Receiver 
15 not altogether empty, the Vacuiſts 
may tell him, that ſince he aſſerts 
the abſolute plenitude of the World, 
he muſt , as indeed he does, reject 
not only great Vacuities, but alſo 
thoſe very ſmall and 1nterſpers'd 

ones , 


CO Ea nent. A ROO — EIT — a — a -- Le 8 © pain <> cy, wo. Wong Sous 
Wee 4 - P — —_ 
£ j *x 
, hs KS » 4 Y | MN | es _ \ , . _ —_— 
-_ EY - * -_ . 
- 


—_ En —_—_—_— 


—_— — 


23 * Jimadverſions upon 


cepted between the ſolid corpulcles 
of other bodies, particularly of the 


Air: So that it would not confute 


them to prove , that in our Receiver, 
when moſt diligently exhauſted , 
there is not one great and abſolute 
Vacuity,, or, as they ſpeak, a Vacuum 


coacervatur , ſince imaller and difle- 


minated Vacuities would ferve their 
turn. And thercfore they may think 
their Pretenſions highly tavour'd, as 
by ſeveral particular effects, fo by 
this general Phxnomenon of our En- 
gine, that it appears by ſeveral Cir- 
cumſtances, that the Common or At- 
moſpherical Air , which , before 
the wp is ſet a work, pollefs'd 
the whole cavity of our Receiver, 
tar the greateſt part is by the inter- 
vention of the pump made to paſs 
out of the cavity into the open Air, 
without being able, at leaſt for a 
little while, to get in again; and 
yet it does not appear by any thing 
alledg'd by Mr. Hobbes, that any 0- 
ther = lucceeds to fill 4 

rene 


ones, that they ſuppoſe to be inter- | 
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the places deſerted by ſuch a multirude 
of Aerial corpulcles. 

A, If I ghefs aright, by thoſe 
words, (viz. it appears not by any 
thing allede'd by Mr, Hobbes,) you 
deſign to intimate, that you would 
not 1n general prejudice the Pleniſts. 

B. Your conjecture was well 
founded : For I think divers of them, 
and particularly the Carreſtans, who 
ſuppole a ſubtile Matter or ther 
fine enough to permeate gla(s, though 
our common Air cannot do it, have 
not near ſo difficult a task ro avoid 
the Arguments the Vacuiſts may 
draw from our Engine, as Mr, Hobbes, 
who , without having recourſe to 
the poroſity of glaſs, which indeed 
is impervious to cre Air, ſtrives 
to ſolve the Phenomena, and prove 
our Receiver to be always perfeQly 
full, and therefore as full atanyone 
time as at any other of comimoA or 
Atmoſpherical Air, as far as we can 
judge of his opinion by the tendency 
or import of his Explications. ' 

A, Yet,if man 

() 
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of an Experiment of yours,Mr, Hobbes 


may be thereby reduc'd either to | 


pu over to the Yacuiſts, or to ac- 


nowledge ſome Atherial or other | 


matter more ſubtil than Air, and ca- 
pable of paſſing through the pores 
of glaſs, and therefore, to ſhew your 


ſelf impartial between the Vacuiſts | 
and their Adverſaries in this Contro- | 
verlie, I hope you will not refuſe to ' 


Foe the Plernifts by giving your 
riends a more particular account of 
the Experiment. 

B, I know which you mean, and 
remember 1t very well, For, though 
I long fnce devis'd it, yet having 
but the other day had occaſion to 
peruſe the Relation I writ down of 
one of the beſt Tryals, I think 1 
can repeat it, almoſt .in the very 
words, which, it I miſtake not , 
were thele : 

There was taken a Bubble of thin 
white glaſs, about the bigneſs of a 
Nutmeg, with a very {lender ſtem, 
of about four or five. Inches long , 
and of the bigneſs of a me S,.- 

The 
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The end of the Quill being held in 
the flame of a Lamp blown with a 
Yar of Bellows, was readily and well 
lcal'd up, and preſently the globous 
part of the glals, being held” by the 
item, was kept turning in the flame, 
till it was red hot and ready to melt ; 
then being a little removed from 
the flame , , 25 the included Air bc- 
gan to loſe of 1ts agitation and {pring, 
the external Air manitettly and con- 
{iderably prel(S'd in one of the lides of 
the Bubble. But the glaſs being a- 
gain, bctore the cofd could crack it, 
held as before 1n the flame, rhe ra- 
rified Air diltended and plump'd up 
the Bubble ; which being the {ccond 
time remov'd from the flame , was 

the ſecond time comprels'd ; and 
being the third time brought back 
to the flame , ſwell'd as betore, and 
remov'd, was again comprels'd , (ct- 
ther this time or the laſt by twodi- 
{tin cavities; )'till at length, having 
atisfied our telves , that the included 
Air was capable of being condens'd 
or dilated without the ingre!s or 
C corcls 
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( _ of Air (properly {0 called) we 
held the Bubble to long 1n the flame, 
{[trengthen'd by nimble blaſts, that 
not only it had its lides plump'd 
up, bur a hole viotertly broken in 
it by the over-rarthed Air, which, 
together with the former watchtul- 
nets, we imploy'd from time to time 
to dilcern if it were any where 
crackt or pertoratcd , fatiShed us that 
it was ti]| then intire. _ 

A. I conteis, I did not readily 
conceive betore , how you could, (as 
| was told you had,) make a tolid 
Vellel , wherein there was no danger 
at the Aires Getting 1n or our, whole 
cavity hould be ſtill pollett with the 
lame Air, and yet the Vellcl be made 
by turns bigger and leſler. And, 
n rs l preſently thought upon a 
well ttopt bladder,yct I well torclaw, 
that a diltrultful Adverlary might 
make lome Objections, which are by 
vour way ot proceeding obviatcd ., 
and the Experiment agrees with your 
Doctrine 1n ſhewing , how 1mper- 
Vious we may well think your thick 

Pacu- 


weigh 


4 
% 
8 


M. Hobbes's Problemata de Vac, 7 


Pneumatick Receivers are to commodf 
Air, ſince a thin glals Bubble, when 
Its pores were open'd or relax'd by 
flame , would not give paſlage to thc 
Springy particles ot the Air, though 
violently agitated , tor if thoſe Par- 
ticles could hay C got out of the pores, 
they never would have broke the 
Bubble, as at length a more violent 
{ degree of Heat made them do; nor 
| probably would the Compreſſion, 
| that afterwards inſucd of the Bubble 
* by the ambient Air, be checkt ncar 

! lo ſoon, if thole Springy Corpulcles 
' had not remained within to make the 
| refiſtance. Methinks, one may hence 
| draw a new proot of what [ remem- 
ber you cllewhere teach, that the 
Spring of the Air may be much 
ſtrengthen'd by Heat. For, in our 
cale, the Spring ot the Aig was there- 
by inabled to expand the comprelt 
glaſs, It was 1mprilon'd in, 4a ſpite 
t the refiſting pretſure of the exter- 
a Air, and yet, that rhis preſſure 
vas conſiderable, appears by this , 
hat the weight of ſo ſmall a Column 
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Aerial Particle taking up, both beforc 
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ef Atmolpherical Air, as could bear 
upon the Bubble, was able to prels 
in thc heatcd glals, in ipitc of the re- 
ſiſtance of its tenacity and arched fi- | 
FUre, 
B. Yet that whuch I mainly de- | 
ſIign'd in this Experiment was, (if | 
I were able) to thew and prove at | 
once, by an Inſtance not lIyable to the 
ordinary exceptions , the true Nature | 
Of Raretaction and Condenſation, at 
leaſt of the Air, For, to ſay nothing ! 


. of the Peripatetich Rarctaction and ; 


Condenſation, itrictly to call'd, which} 
I (cruple not to declare, I think to be | 
phyſically inconceptible or impoſli- | 
ble; 'tis plain by our Experiment, | 
that, when the Bubble, after the Glals 
had been firſt thruſt in towards the 
Center, was expanded gan by heat, 
the included Air poſſeſs'd more room 
than before, and yet it could Hoy 
fll no more room than formerly, cac 


and after the heating of the Bubble 
4 portion of {pace adequate ro 1tS OwN 
bulk, fo that 11 the Cavity of th 

expan- 
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expanded Bubble we muſt admit 
cither Vacuities interipers'd between 
the Corpulcles of the Air, or that 
ſome tine Particles of the Flame, or 
other {1ubtil matter, came in to fill up 
thoic Intervals, which matter mult 
have enter'd the Cavity of the Glaſs 
at its pores: And afterwards, when 
the red-hot Bubble was removed trom 
the flame, it i5evident, that, lince 
| the groller particles of the Air could 
not get through the Glaſs, which 
they were not able to do, even when 
vehemently agitated by an ambient 
Flame, the Compreſſion of the Bub- 
ble, and the Condenſarion of the Air, 
which was necctlarily conſequent up- 
on it , could not, ſuppoſing the Ple- 
nitude of the World , be performed 
without {queezing out ſome of the 
(ubtil matter contained in the cavity 
of the Bubble, whence it could not 
iſſue but at the pores of the Glals. 
But I will nolonger detain you from 
Mr. Hobbes his Explications of the 
Machina Royliana ; to the firſt of which 
you may now, if you pleaſe, advance. 

C3 A. The 
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A. The paſſage I was going to þ 
read , when you interrupted me, 
Was this : 

B. UWachinaills eoſder effect ns pro- 
auctt, quos proauceret in loco non magno 
maenus incluſus Ventnus. 

A. Quomodoinorecitur iftuc vents ? 
AM achinam noſti C "pl; drum eſſe cavium, 
WACUM , 11 quem protruditur Cylinarus 
alins ſolids lrgnens, corto teftus, (quem 
— ſutkorem arcunt) ita exquiſite COMPrUCAS, 
W HC MINIs quiaem Acr tater cortum 
CY £5 1ntrare (ut putant) poſit. 

3, Sao, quo Sultor facilins 1n- 
1YMa poſſit foramen quoadam oft in ſu- 
periort parte Cylinart, fer qued CACY 
(qui ſuctoris ingreſſum altoqui impedire 
M WO i) emiltatur, Ouod foramen aperire 
poſſunt & clandere quoties uſu poſtrlat. 
Eſt ettam tn Cylinari ca receſſu ſummo 
aatus aditus Aert in globum concauvum 
Fitreum , quem etiam adiitns clavicula 
obturare aperire poſſunt quoties volunt. 
Denique in plobo wVitreo ſumms relinqui- 

tur foramen —ou amplum, (claviculd ten 
elaudendum & recludendum) ut in illum 
gue volunt immittere poffint, experienas 
AKA, B, The 
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B, The imaginary wind to which 
Mr. Hobbes here aſcribcs the effects of 
our Engine, he formerly had recourlc 
tO 1n the 13": page of Is Draloone , 
and I have ſufhcicntly an{wer'd that 
pallage of it in the 45% and 46") pa- 
ges of my Examen , to whichI there- 
torc reler you. 

A, T prelume, you did not ovcr- 
look the compariſon Mr. Hbbes an: 
nexes to what I laſt read out of lis 
Problems , lince he liked the conceit 
jo well, that we mect with it in this 
place again, though he had formerly 
printed it in his Dialogue De Natura 
Aeris, The words (as you lee) are 
thele: Tota denique Machina non mul- 
tum differt , fi naturam 2 ejres ſpettes, a 
Sclopeto ex Sambnuco, quo puert [Cc ac- 
leetant , imitantes Sclopetos militum, nift 
quod major ſit, & majort arte fabricatres, 
CY pluris conſtet. 

EB, I could ſcarce, for the reaſon 
you give, avoid taking norice of it. 
And if Mr. Hobbes intended it for a 
piece of Rallier TY I willinglylet it pals, 

Y 


and could calf! _—_ him a more 
C 4 Conli- 


4 
| 
| 
| 
: 
4 
b 
' 


33 AFAnimadverſions upon 


conſiderable attempt than this, to be 
reveng'd on an Engine that has de- 
{troy cd ſeveral of Is opinions : But, 
if helerioutly meant to make a Phy- 

[1ca] Compariton , I think he made a 
very improper one, For, not to-urge, 
that one may» well doubt how he 
knows, that in the incloled cavity 
of his Pot-gun , there 1s a very vehe- 
ment wind, (ſince that does not nc- 
cellarily follow from the compreffion 
of the included Air: ) In Mr. Hobbes's 
Inſtrument. the Air, being forcibly 
compreſt, has an endeavour to expand 
it ſelf, and when it 1s able to ſur- 
mount the reliſtance of its priſon, 
that part that is firſt disjoyn'd 15s for- 
cibly thrown outwards; whereas in 
our Engine 1t appcars by the paſſage 
lately cited of our Exaen , that the 
Air 15 not comprelt but expanded i n 
our Receiver, and if an intercourſe 
be open'd, or the Yeſlel be not ſtrong 
enough, the outward Air violently 
ruſhes in : Andit the Recciver chance 
to break, the tragments of the glaſs are 


not thrown outwards, but forced in- 
Wards, A. SO 
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A, So that, whether or no 
\ Mr. Hobbes could have pitch'd upon 
a Compariſon more ſuitable to his 
Intentions, he might eafily have im- 
ployed one more ſuitable to the Phe- 
HOMCOMa, 

B, Ipreſume, you will judge it the 
lets agreeable to the Phanomena, it 
I here ſubjoyn an Experiment, that 
pouſſiÞly you will not dillike ; which 
I devis'd to ſhew, not only that in 
our cxhauſted Receivers there 1s no 
luch itrong endeavour outwards, as 
moſt of Mr, Hobbes's Explications of 
the things that happen 1n them are 
built upon, but that the weight of 
the Atmolpherical Air, when 'tis not 
reliſted by the counterpreſlure of any 
internal Air, 1s able to perform what 
a weight of many pounds would not 
ſuthce to do. 

A, Ifhall the more willingly learn 
an Experiment to this purpole, be- 
cauſe 1n your Recelvers, the rigidity 
of the glaſs keeps us from ſeeing , by 
any manifeſt change of its fgure, 
whether, if it could yield withour 
| breaking, 


te, tt 4 
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breaking, it would be prels'd in, as 
your Hypotheſis requires. 

B., The delires to obviate that 
very dithculty , for their (atisfaQtion , 
that had not yet ' penetrared the 
grounds of our Hypotheſts, made me 
think of employing, inſtead of a 
Receiver of Glaſs, one of a ſtiff. and 
tough, but yet ſomewhat flexibie , 
Metal. And accordingly having pro- 
vided a new Pewter Porrenger, and 
whelm'd it uplide down upon an Iron 
plate faſten'd to (the upper end of ) 
our Pneumarical Pump, we carcfully 
taſten'd by Cement the orifice to the 
plate, and though the inverted Veſſel, 
by reaſon of its ſtiffnels and thick- 
nels and the convexity of its ſuper- 
hicies, were {trong enough to have 
ſupported a great weight without 
changing its figure; yer, as ſoon as 
by an cexluction or two the remain- 
ing part of the included Air was 
brought to ſuch a degree of expan- 
ſon , that its weaken'd Spring was 
able to afford but little aſſiſtance ro the 


tenacity and 'frmanels of the _ . 
tne 
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the weight of the pillar of the in- 
cumbent Atmoſphere (which by rca- 
ſon of the breadth of the Veſſel was 
conliderably wide allo) did prelently 
and notably deprels the upper part 
of the Porringer, both leſſening its 
capacity and changing its. hgure g 
{> that inſtead of the Convex ſurface, 
the Receiver had beforc, it came to 
a Concave one, which new figure 
was ſomewhat, though not much, 
increaſed by the further withdrawing 
of the included and already rarificd 
Air. The Experiment ſucceeded al- 
ſo with an other common Porringer 
of the ſame Metal. Bur in ſuch kind 
of Veſlels, made purpoſely of Iron 
plates, it will ſomerimes ſucceed and 
lometimes not , according to the Dia- 
meter of the veſlel and the thickneſs 
of the plate, which was ſometimes 
{trong enough and ſometimes too 
weak to relilt the preſlure of the 1n- 
cumbent Air. And ſometimes I found 
alſo, that the veſſel would be thruſt 
in, not at the top but ſide-ways, in 
cale that fide were the only part thar 

were 


—_ 


were made too thin to reſiſt the 
preſſure of the Ambicat z which 
Phznomenon | therctore take notice 


of, that you may {cc , *|- _ chat nov-- 


crtul prclilure miy bu cxercicd late- 
rally as well as perpendicularly. 
Perhaps this Experiment, and thar 
I lately recited of ar: Hermeticaily 
{ſcaled Bubble. by thur trons to dil- 
prove Mr, Hobbes's Doctrin-, may do 
ſomewhat towards the letting him 
ſee, that he might have ſpar that 
not over-modelt and wary expreſſion, 
where ſpeaking of the Gentlemen 
that meet at Gre, am-College. (of whom 
I pretend not to be one of the chief) 
he is plealed to lay, Experimenta fa- 
ciant quantion volunt, miſt Principtts u- 
tantur meis nihil proficient. But let 
us, if you pleaſe, pals on to what 
he further alledges to prove, that 
the ſpace in the exhauſted Receiver , 
which the Vacuilts {uppole to be partly 
empty, 1s full of Air. (Y/:deo (fays 
A.) ſs ſuitor trudatur ujque ad fundum 
Cylinart Anei, obturenturque foramina, 


Secmturum eſſe , dum ſuitor retrahitur, 
| locuma 
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locum in Cylinaro cavoreliftum fore va- 
chum. Nam ut in locum ejus ſuccedat 
Acr, eſt impoſſivile, . To which B. an- 
[wers, Credo equidem, ſuttorem cum Cy- 
linart cavi ſuperficie ſatis arte cohe- 
rere ad exiludendum ſlramen & plu- 
mam , non autem Aerem neque Aquam, 
Cog1ta enim, quod non ita accurate con- 
gruerent , quin undiquaque interſtitium 
relinqueretur, quantum tenmſſm capille 
capax eſſet. Retracto ergo ſuttore, tan- 
tum impelleretur Aeris, quantum Viribiss 
ls conveniret quibus Aer propter ſuito- 
ris Retrattionem reprimitur , idque ſine 
emnt aifjicultate ſenſubili, Quanto an- 
tem interflitium illud minus eſſet, tan- 
tum ingrederetur Aer wvelocins : Vel 
contattus fit , ſed non per omnia puntta, 
ettam tunc intrabit Aer , modo ſuctor ma- 
Jjore wi retrahatur. Poſtremd,, etſt con- 
tattus ubique exattiſſimus ſit , vi tamen 
ſatis antta per cochleam ferream , tum 
cortum cedet , tum ipſum es ; _— its 
quoque ingredietur Aer, Creain tu, 
poſſubile eſſe duas ſuperficies ita exatte 
componere , ut has compoſitas eſſe ſuppo- 
aunt illi ; ant corium ita aurum eſſe , 
ut 
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ut Acvt, qul Cochlee ope mmcutitur , mihil 
"1110 ccaat ? Cortim qutanquam opt i- 
1m aamittit aquam, ut ipſe ſets, ſt 
forte fecrſtt unquam ter Vento e# pluvia 
v5 &O- x, and, Jtaque dubitire nou 
potcs , quit retractus Sultor tantum Ac- 
11s 11 Cyltnarum adecoque 11 1Þſinns Rect- 
prens tm cuttat, quantum ſuffictt ad locum 
jemper relictriy pertee implendim, 
Effects er20, qui oritur 4 Retrattione 
(uctoris, alius non eft quam VOAUS, 
IOutns (mmquam) vehementifſimus, que 
mereatur upndiquaque ter Suttorts ſi6- 
perſicte Mm CONTENAR, CF Cyltnari C0 
CONCAT am , Proceattque (veria claticuld) 
141 cavitatempglobt Pitret, five (ut Vocatnr) 
Recipients, 

The Subttance of this Ratiocina- 
tn having been already propos'd by 
Mr. Holes in his Dialogue of the 
Air, the 11% page, 1 lung r fince an- 
(wer'd it 1n the 30") and tome of the 
tollowing pages of my Examen ; and 
therctore I ſhall only now take notice 
a trauſitu of lome light whether ad- 


W1tIONS Or Variations, that occur in. 
what you have been reading, And, 
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firſt, 1 lee no probability in what he 
gratis alſerts, that lo thick a Cylinder 


of Braſs, as made the chict = of- - 


the pump of our Engine, thould yield 
to the Sucker, that was mov'd up 
and down 1n it , though by the help 
of an Iron rack; and whereas he 
adds, that the leather, that ſurrounds 
the more ſolid part of the Sucker , 


. would yickd to lucha force ; it {cems, 


that that compreſſion of the leather 
ſhould by thruſting the lolid parts in- 
to the pores make the leather rather 
lels than more fit to give pallage to 
the Air; nor wonld it however fol- 
low, notwithſtanding Mr. Hobbes's 
Example, that, - becaule a Body ad- 
mits Water, it mult be pervious to 
Air: For I have Geral ns. by 
ways cl[ewhere taught , made Water 
penctrate the pores of Bladders, and 
yet Bladders reſiſt the paſſage of the 
Air lo well, that even when Air in- 
cluded in them was ſufficiently rari- 
fied by Heat, or by our Engine, it 
was neceſſary for the Air to break 
them before 1t could get out; which 

would 


of 
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would * not have been, if it could 
have clcap'd through their porcs, 
What Mr. Hobbes inculcates here a- 
gain concerning his ventus vehemcn.- 
{1ſfimnus , you will hnd an{wer'd in the 
place of my Examen I latcly directcd 
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A. ay then proceed tc) | 
Mr. Hobbes's next Explication , which | 


he propoles 1n thele terms : 


A. Canuſam video nunc unins ex Ma- | 
thine mirabilibus , nimirum cur Suttor, © 


poſtquam eſt aliquatenus retraitus & de- 
inde amiſſus, ſubiro recurrit ad Cylinart 
ſummitatem, Nam Aer , qui V1 maona 


frat impulſus , rurſus per repercuſſionem | 


ad externa vi eadem revVertitur. 

B. <Atque hoc quidem Argumenti 
ſatrs eſt etram ſolum , quod locus & ſuctore 
relictns non eſt Vacuus, Quid enim aut 
attrahere aut impellere ſuctorem potuit 
ad locum illum unde retrattus erat , ſt 
Cylinarns fuilſſet vacuus ? Namut Aerts 


pondus aliquod 1d efficere potmiſſet , fal- | 


frm efſe ſatis ſupra demonſiravi ab eo 
quod Aer in Aere gravitare non poteſt, 
Noſti etiam , quod cum &@ recpiente 

Aerem 
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Aerem omnem (#t lt loqunntur) exege- 
rint , poſſunt tamen trans vitrum id 
| quod intus fit videre , & ſonums, ſt quis 
Fo , tnde audire, Id quod ſolum, etſt | 
nullum aliud Argumentum eſſet (ſunt 
autem multa,) aq probandum , nullum 
eſſe in Recipiente Vacuum, abunde ſufficit. 

B, Hereare ſeveral things joyn'd 
together , which the Author had be- 
- fore leparately alledg'd in his often- 
» mention'd Dialogue. The firſt is, 
| the Caule he aſſigns of the alcenſion 
; of the Sucker forcibly depreſt to the 
+ bottom of the exhauſted Cylinder, 
4 . 
and then let alone by him that pumpt ; 
- to which might be added, that this 
|| aſcenſion ſucceeded, when the Sucker 

+ wasclogg'd with an hundred pound 
 þ weight. This Explication of Mr. Hobbes 
| you will find examin'd in the 33" 
| and 39'b, and ſome enſuing pages of 
| my Diſcourſe. And as to his deny-. 
'F 1ng, that the weight or preſſure 0 
' # the Air could drive up the Sucker 1n 
* that Phznomenon , becauſe the Air 
| does not weigh in Air, we may ſee 
' # rhe contrary largely proved in drvers 

| places 
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places of my Examen , and mote par- 
ticularly and expreſly 1n the four firſt 
pages of the, th:rd Chapter. And 
whereas he lays 1n the laſt place, 
that the viſibility of Bodies included 
in our Reccivers, apd the propaga- 
tion of Sound, (which, by the way, 
15 not to be uaderſtood of all Sound 
that may be heard , though made in 
the exhauſted Receiver,) are alone 
{ufficicnt Arguments to prove no Ya- 
cuum : I have conlider'd that paſſage 
in the an{wer I made to the like alle- 
gation in the 45" Page of the Exa- 
men ; and thall on y obſerve here, 
that, {ince the Yacurſts can prove, 
that much of the Air 15 pumpt out 
of the exhaulted Receiver, and will 
pretend, that, notwithſtanding many 
intcripers'd Vacuities, there may be 
in the Receiver corporeal ſubſtance 
— to tranimit Light and ſtron- 
ger Sounds , Mr, Hobbes has not per- 
torm'd whar he pretended, if. he have 
but barely proved , that there may 
be Subſtances capable of conveying 


Light and Sound 1n the cavity of our 
 Re- 
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Receiver, ſince he triumphantly af- 
ſerts, Nullum eſſe in Recipients Vacuum, 
' But wemay leave Mr. Hobbes and his 
Adverſarics to diſpute out this point , 
and go on to the next paſlage. 
A. Whichftollows 1n theſe words: 
Ad illud autem, quod ſe Veſica ali- 
 quatenus inflata in Recipiente includatur, 
paulo poſt per exuttionem aeris inflatur ve- 
” hementius & atrumpitur, quid reſponaes ? 
* B. Motusparttum Aeris undiquaque 
| concurrentium velocifſimus & per concnr- 
» ſum in ſpatits breviſſumis numeroque 17- 
finitis gyrationts weleciſſime weſicam in 
* locts innumerabilibus ſimul er vi magna, 
| inſtar totidem terebrarum , penetrat , 
| preſertims ſt weſica , antequam immitta- 
tur , qud magts reſiſtat aliquatenus in- 
flata P-4 Poſt quam autem Aer penetrans 
ſemel ingreſſus eſt , facile cogitare potes, 
quo patto deinceps veſicam tenact , & 
tandem Trumpet. Verum ft antequam 
rumpatur, ver claviculd, Atr externtss 
| admittatur, videbis veſicam propter vehe- 
mentiam motus temperatam dininuts 
tenſione rugoſnrem. Nam id quoque 0b- 
| ſervatum eff, Fam f hac, quam dixt, 


» cauſe 
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cauſa minus tihi wideatur verift mils, 
I'1de an tw ant alins WIURGKEe imapinart 
poteſt , quo pacto veſſc diſtenat & rump! 
Fas gwviribus Vacut, 1d eft, Nihili, 

B, This Explication Mr. Hobbes 
gave us in the 19 page of his Dia- 
loguc De Natura Aeris, and you may 
tind it at large confutcd in the latter 
part of the third Chapter of my Exa- 
men, Nor does, what he here lays 


in the cloſe about the Yrres Facur or |} 


Nihilt , delerve to detain us, fince 


there 1s no reaſon at all, that the | 


Facuiſts thould aſcribe to " nothing a 


power ' of breaking a Bladder , of | 
whole rupture the Spring of the 1n- þ 


cluded Air ſupplies them fo eaſily | 
with a {uthcicnt Caule. 


; 


After what Mr. Hobbes has ſaid of 


the breaking of a Bladder , he pro- 
ceeds to an Experiment which he 
judges of athnity with it, and his A- 


cademian having propos'd this Que-| 


{tion : 

Unde fit ut animalia tam cito, mi- 
rirum ſpatio quatuor minutorum hore , 
in reciptente interficiantur ? 


For : 
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For anſwer to it our Author ſays : 

* B. MNomnne animalia ſic imcluſa in- 
” ſupunt in Pulmones Aerem vehementiſ- 
F ſime motum? QVuo motis neceſſe eſt ut 
” tranſitus ſaneuinis ab uno ad alterum 
! oordrs ventriculum interceptus, non mult 0 
poſt fiſtatur, Ceſſatio autem ſanouints, 
3 Mors eſt, Poſſunt tamen animalia ceſ- 
þ ſante ſanguine reviviſcere , ſl Aer ex- 
” ternus ſatis mature intromittatur , vel 
| zpſa in Aerem temperatum, antequan 
! refrixerit ſanguis, extrahantur. 

| This Explication 1s not probable 
enough, to oblige me to add any 


* 
Bo 


| thing about it to what I have ſaid in 
© the 49*) and the two following pages 
| of my Examer ; eſpecially. the moſt 
| vehement motion, alſcrib'd to the Air 
in the Receiver, having been before 
proved to be an Imaginary thing. 
You may theretore, 1t you pleaſe, 
| take notice of the next Explication. 
| [dem Aer (lays he) im Reciprente 
Carbones ardentes extinguit , (ed & illt , 
ſt , aum ſatu caltdt ſunt , extmantur, re- 
| lucebuat, Noti(ſimum eft , quod in fodt- 
Ir | 32s Carbonum terreorum (cujus ret ex- 
: D 3 perimentiuon 
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perimentum ipſe viat) ſepiſſime e late. | 
ribus fovee ventus quidam undiquagque | 
extt, qut foſſores interficit ignemque | 
extinout , qui tamen reviviſcunt ſi} 
ſatis cito ad Aerem liberum extrahan- 
tur.) 

This Compariſon which Mr. Hobbes |: 
here ſummarily makes, he more tully 
diſplay'd in his Dialogue Pe Natura 
Aerts, and I contliderd, what he 
there alledg'd, in rhe 52** page and 
the two next of my Examen. And, 
thoughT will not contradict Mr.Hobbes 
m a he hiſtorically aſlerts in this 
paſſage, yet I cannot but ſomewhat 
doubt , whether he mingles not his| 
conjecture with the bare matter of 
tat. For, though I have with ſome} 
curioſity viſited Mines in more places} 
than one, and propos'd Queſtions to 
Men that have been converſant in 0- 
ther Mines, both elſewhere and in} 
England (and particularly in Derbyſhire | 
where Mr. Hobbes lived long) yet I 
could never find, that any ſuch odd 
and vehement wind, as Mr. Hobbes 


aſcribes the Phanomenon to , had 
| been 
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been by them oblerved to kill the 
Diggers, and cxtinguith well-lighted 
Coals themſelves : And indced, it 
ſeems more likely , that the damp, 
by its tenacity or ſome peculiarly ma- 
lIign quality, did the miſchict, than 
a wind, of which I tound not any 
notice taken , eſpecially ſince we lee, 
what vehement winds Men will be 
able to endure for a long time, with- 
out being near-kil'd by them, and 
that it ſeems very odd, that a wind, 
that Mr. Hobbes does not obſerve to 
have blown away the Coals, that 
were let down, ſhould be able (in- 
ſtead of kindling them more fiercely) 
to blow them ozz. | 

A. The laſt Experiment of your 
Engine, that your Adverſary men- 
tions in theſe Problems, is deliver'd 
in this paſſage: 

A. Si phialam aque in Recipiens 
dimiſeris, exutto Aere bullire videbis a- 
quam. Quid ad hoc Reſpondebis ? 

B, Credo ſane in tanta Aeris moti- 
tatione ſaltaturam eſſe aquam, ſed ut 
calefiat nondum audivi. Sed imagina- 
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bile yon eſt, Saltationemillama Vacuo 
na(c1 poſle. 


B. This Phanomenon helikewilſe 


took notice of, and attempted to ex- 
plicate in his above-mention'd Dia- 
logue , which gave me occaſion 1n 
the 46'>) and 47'* pages of my Exa- 
men, to ſheve-how unlikely*ris, that 
the vehement motion of the Aar 
ſhould be the caule of it; but he 
here tells us, that 'tis nor 1magina- 
ble, that this dancing of the water 
(as he is pleas'd to call it) proceeds 
trom a vacuwm, nor do I know any 
Man that ever pretended , that a va- 
cum was the efficient cauſe of it, 
But the Yacniſts perhaps will tell him, 
thar, though the bubbling of the 
water be nat an effc& of a vacum , 
It may be a proof of it againſt him, 
for they will tell him, that 1t has been 
formerly proved, that a great part of 
the Atmoſpherical Air 1s by pumping 
remov'd out of ous exhauſted Re- 
celver, and conſequently can no more, 
as formerly, prels upon the ſurface 
of the water. Nor does Mr, Hobbes 

ſhew 
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ſhew what ſucceeds in the room of 
it ; and therefore it will be allowable, 
for them to conclude . againſt him 
(though not perhaps againſt the Car- 
teſtans) that there are a great many 
interſpers'd Vacuities left in the Re- 
cciver,which are the occaſion, though 
not the proper efficient cauſe, of the 
Phznomenon. For they wall fay , 
that the Springy Particles of the yet 
included Air, having room to unbend 
themſelves in the ſpaces deſerted by 
the Air that was pumpt out, the 
Acrial and Springy Corpulcles, that 
lay conceal'd in the pores of the wa- 
ter, being now freed from the wonted 
preſſure that kept them coil'd up in 
the liquor, expanded themſelves 1n- 
to numerous bubbles which , be- 
cauſe of their comparative lightnels, 
are extruded by the water , and ma- 
ny of them appear to have riſen from 


| the bottom of it. And Mr, Hobbes's 
| vehement wind, to produce the ſe- 


veral Circumſtances of this Experi- 
ment , muſt be a laſting one. For, 
after the agitation of the Pump -=_ 
as = 
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been quite left off, provided the ex- 


ternal Air be kept from getting in, 


the bubbles will ſometimes continueto 
riſe for an hour after. And that which 
agrees very well with our Explication 
and very ill with that of Mr Hobbes's, 
1s, that, when by having continued 
to pump a competent time, the wa- 
ter has been freed from the Aerial 
particles that lurk'd in it before , 
though one continue to pump as lu- 


ſtily as he did, yet the water will | 


not at all be cover'd with bubbles as 
it was, the Air that produc'd them 
being ſpent; though, according to 
Mr. Hobbes's Explication, the wind 
in the Receiver continuing, the dance 
of the water ſhould continue too. 

A, I eaſily gheſs, by what you 
have ſaid already, what you ma 
ſay of that Epiphonema wherewith 
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Mr. Hobbes (in his 18** page) concludes 


the Explications 'of the Phxnomena 
of your Engine. [pero jam te cer- 
tum eſſe, ſays he, nullum eſſe Machine 
ulius Phenomenon, quo demonſtrari poteſt 
wllum in Wniverſo locum dari corpore omni 
VACKKM,T] "<0 


do, yet, by w 
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B, If you ghelſsd aright , you 
gheſs'd that I would ſay , that as ro 
the Phznomena of my Engine, my 
buſineſs was to prove, that he had 
not ſubſtituted good Explications of 
them in the _ of mine, which 
he was pleaſed to reject. And as for 
the proving a YVacuum by the Phe- 
nomena of my Engine, though Ide- 
clar'd that was not the thing inten- 
ded, yet I ſhall not wonder, that 
the Yacuiſts' ſhould think thoſe Phe- 
nomena give them an advantage a- 
gainſt Mr, Hobbes, For, though in 
the paſſage recited by you he ipeak 
more cautiouſly than he 15 wont to 

hat you- may have al- 
ready obſerv'd in his Argumentatibns, 
the way he takes to ſolve the Phe- 
nomena of our Engine, 1s by con- 
tending, that our Receiyer , when 
we fay it 15 almoſt exhauſted, 15 as 
full as ever (for he will have it per- 


fefth full,) of common Air, qwhich 


1s a conceit ſo contrary to PO know 
not how many Phenomena, that [ 


do not remember I have met wirh or 
| | £1 hs heard 
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heard of any Naturaliſt, whether 
Vacuiſt or Pleniſt, that having read 
my Phyſico-Mechanical Experiments 
and his Dialogue, has embrac'd his 
opinion. 

A. After what you have ſaid, I 
will not trouble you with what he 
ſubjoyns about Yacuw in general , 
where having made his Academian 
ſay, [Mundum ſeis finitum eſſe , & per 
Conſequens vacuum eſſe oportere totum 
illud Spatium quod oft extra munaum tn- 
fixitum. Quid impedit quo minus va- 
cuum illud cum Aere mundanopermiſcea- 
ru? | He anſwers: De rebus tranſ- 
mundanis nthil ſcto, For T know, that 
it concerns not you to take notice 
of it. But poſſibly the Yacuiſts will 
think, he fathers upoa them an Im- 
propriety they would not be guilty 
of, making them ſpeak, as if they 
thought, the wultra-mundan Vacuum 
were a real Subſtance that might be 
brought into this World and mingled 
with &r Air. And ſince, for ought 
I know, Mr. Hobbes might have 
ſpar'd this paſſage, if he had not de- 

lign'd 
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ſgn'd it ſhould introduce the ſligh- 
ting anſwer he makes to it; I ſhall 
add, that by the account Mr, Hobbes 
has given of ſeveral Phxgomena 
within the World, 'tis poſſible, that 
the Vacuiſts may believe his Profeſ- 
ſton of knowing nothing of things 
beyond it, | 

After the Experimenta Boyliana (as 
your other Adverſary calls them, ) 
Mr: Hobbcs proceeds to the Torricel- 
lian Experiment, of which he thus 
diſcourles : 

A. Qzid de experimento cenſes Tor- 
ricelliano, probante Vacuum per CArgen- 
tum vivum hoc modo: eſt in ſeq, figure 
ad 'A, pelvis ſrve aliud vas, & in eo 
cCArgentum vivum uſque ad B, eft au- 
tem C D tubus vitrews conrauns _ 6- 
tus quoque Argento vivo, Hunc tubum 
ſs drgito obturaverss erexeriſque in vaſe 
A, manumque' abſtuleris , aeſcendet Ar- 
gentum vivum a C , verum non effun- 
detur totum in pelvim , ſedſiſtetur in di- 
ftantia quadam, puta in D. Nonne ergo 
neceſſarium eſt, ut pars tubi inter C & 


' D fit wvarna? Nor enim puto negabs 


quis 
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quin ſuperficies tubi concava er Argenti 
wivi convexa ſe mutuo exquiſitiſſime 
contingant. 

B. Ego neque nego contattum, neque 
Vim Conſequentie intelligo, 

By which paſſage it ſcems that he 
ſj] perſiſts in the ſolution of this 
Expcriment , which he gave in his 
Dialogue De Natura Aeris, and for- 
merly did, for the main, either pro- 
pole, or adopt, in his Elements of 
Philoſophy. 

B. This opinion or cxplication of 
Mr. Hobbes T have, as far as concerns 
me, confider'd in the 36**, and ſome 
inſuing pages, of 4 Examen , tO 
which it may well ſuſhce me to refer 
you. But yet let me take notice of 
what he now alledges: 

B. S:qmis (fays he) in <Argentum 
VIUum , quod in vaſe eſt, veſicam im- 
mer ſertt inflatam, nonne illa amotd mans 
emerget ? | 

A. Ntacerts, etfi eſſet veſica ferrea 
vel ex materia quacunque preter Aurum, 

B. Vides igitur ab CAere penetrari 
poſſe Argentum vivum. 


A. Etiam, 
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A. Etiam, & quidem ld ips& wi 


| quam 2 pondere acciptt Argentt vivi, 


I confel(s this Allegation did a little 


| ſurprize me: It concern'd Mr. Hobbes 


to prove, that as much Air, as was 
difplac'd by the deſcending Mercury, 
Jid at the orifice of the Tube, im- 
mers'd in ſtagnant Mercury, inviſibly 
alcend to the upper part of the pipe. 
To prove this hetells us , that a blad- 
der full of Air being depreſs'd in 
Quickſilver, will, when the hand 
that deprels'd it is remov'd,be {queez'd 
up by the very weight .of the Mer- 


- cury, whence it follows, that Air 


may penetrate Quickflver. But I 
know not, who ever deny'd, that 
Air inviron'd with Quickſilver may 
thereby be {queez'd upwards, but, 
ſince even very {mall bubbles of Air 
may be {cen to move in their paſſage 
through Mercury, I ſee not, how 
this Example will at all helpthe Pro- 
poſer of it. For 'tis by meer acci- 


; dent, that the Air included in the 


| bladder comes to be buoy'd up, be- 


| eauſe the bladder it (elf is ſo, and if 


It 
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it were fill'd with Water inſtead of 
Air, or with Stone inſtead of Water, 
it would nevertheleſs emerge, as| 
himſelf confeſſes it would do, if it 
were made of Iron, or of any Matter | 
beltdes Gold , becauſe all other Bo- | 
dies are lighter 7» fpecie than Quick- | 
ſilver. But ſince the cmerſion of the |} 
bladder is manifeſt enough to the ®# 
ſight, I ice not how it will ſerve} 
Mr. Hobbes's turn, who 15 to prove | 
that the Air gets into the Torricel- | 
lian Tube inviſibly , ſince 'tis plain, | 
that even heedful oblervation ws. 
make our Eyes diſcover no ſuch tra- | 
jeftion of the Air; which (to add 
that inforcement of our Argument) | 
mult not only paſs unſeen through the | 
ſuſtained Quickſilver , but mult like- | 
wile unperceivedly dive, in ſpite of 
its comparative lightneſs, beneath 
the {urface of the ponderous ſtagnant 
Mercury, to get in at the ore of 
the erected Tube, Bur let us, if you 
pleaſe, hear the reſt of his Diſcourſe 
about this Experiment. 

A, Though it be ſomewhat pro- 
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lix, yet, according to my cuſtom hi- 
therto, I will give 1t you verbatim. 

B., Simul atque Cargentum UiU1 
as {c enderit ad ID, altins erit in vaſe A 
qu ante, nimirum plus erit CArgente 
IVE tn vaſe quam erat ante deſcenſum, 
tanto quantum Capit pars tubi C,, D. 
Tanto quogue minis erit Acrts extre LH 
bums quam ante erat, {lle auntem Aer 
out ab CAreentowivoloco ſo extruſus eſt, 
(ſxppoſit2 univerſs plenitudine) quo abrre. 
potef iſt ad eum locum, qui in tubo inter 


C&D & deſcenſu A rgent! Utut relin- 


quebatur ? ſed qua, inqures , Via 11 it: 


lum locum ſucceſſurus eſt ? Qua , niſt per 


| ipſum cor pres Argent! UIUV1 Aerem HY. 2eN+s 


tis ? Sicut enim omne grave ti vidums, ſat 
zpſtre s pondere, -—_ quens ſcendendo 


| premit , aſcendere copit (ſt via alia non 


detur ; per ſunm ipſins corpus ; itn quoque 
Aerem quem premit aſcendends, (ſe via 
uia non dctur) per ſunm ipſius corpits 
| *raw(ire coott, CAT anifeſtum tortur eft } 
(uppoſtt 4 mundi plenitudine of Aerem 
externim ab ipſe gravitate Araentt vive 
c0pt in locum illum inter C Yu D. It aque | 
Pl.e3z0mtebion bllud neceſſumatenmVacus non: 
| ; demon- 
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demenfirat, Qunniam autem corpus Ar- 
gent: vivi penetrationi, que fit ab Aere, 
non mhil rejiſtit , & aſcenſuni Argentt 
viviinvaſe A reſiſtit Aer ; quando ille 
due reſiſtentie aqualcs erunt , twic i 
tubo ſiſtetur alicubt Argentum Vivum ; 
atque bi eft D. » | 
B. In anſwer to this Explication 
I have in my Examer propos'd divers 
things , which you may there meet 
with: And indced his Explication 
has appear'd ſo improbable to thoſe 
that have written of this Experi- 
ment, that I have not found it em- 
brac'd by any of them, though, 
when divers of them oppos'd it, the 
Phznomena of our Engine were not 
yet _ Not then needlefly to 
repeat what has been ſaid already, I | 
ſhall on this occaſion only add one. | 
Experiment , that I afterwards made, | 
and it was this: Having made the 
Torricellian Experiment (1n a ſtraight 
Tube) after the ordinary way, we 
took a little piece of a hne Bladder, 
and raiſing the Pipe a little in the 
itagnant Mercury, but not fo high 
as 


” 
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as the ſiirface of it, the piece of Blad- 
der was dexteroully conveyed in the 
Quickſilver, ſo as to be applied by 
ones finger to the immerſed oritice of 
the Pipe, without letting the Air get 
into the Cavity of it; then the Blad- 
der was'tyed very ſtraight and care- 
tully to the lower end of the Pipe, 
whoſe orifice (as we ſaid) it cover'd 
before , and then the Pipe being ſlow- 
ly lifted out of the ſRagnant Mer- 
cury , the impendent Quickſilver ap- 
pear'd to lean but very lightly upon 
the Bladder, being fo near an exaa 
Aquilibrium with the Atmoſperical 


Air, that, if the Tube were bur a very 
| littleinclin'd, whereby the gravita» 
| tion of the Quickſilver, being not 
| ſo perpendicular, came to be tome- 
| what leſſen'd\, the Bladder would 


immediately be driven into the oft * 
fice of the Tube, and to the Eye, 
plac'd without, appear to have ac- 
quir'd 2 concave ſuperficies inſtead 
of the convex it had before. And 
when the Tube was re-ereRed, thy 
Bladder would no longer *pport 

E 2 uck'd 
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fuck'd in, but be again ſomewhat 
protuberant. And it, when the 
Mercury in the Pipe w as made tode- 
ſ{cend a little below its ſtation 1nto 
the ſtagnant Mercury, it, I lay, at 
that nick of time the picce of Blad- 


der were nimbly and dexteroully ap- 
ply'd, as beforc , to the immers'd 0- 
rifice, and faſten'd to the ſides of the 
Pipe, upon the lifting the In{trument 
out of the ſtagnant Mercury , the 
Cylinder of that Liquor being now 
ſomewhat ſhort of its duc height, 
was no longer able tully to counter- 
poiſe the weight of the Atmoſphe- 
rical Air, w hich coniequently,though 
the Glaſs were held in an crected po- 
ture, would prels up the Bladder 1n- 
to the orihce oft the Pipe, and both 
make and maintain tliere a Cavity 
{enhible both to the Touch and the 
EVE. 

A, What did you mainly drive at 
th this Experiment : 

F, To fatische fome Ingenious 
Men , that were morc diftident of, 
than Skiltul in, Hydroſtaticks , that 

the 
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the preſſure of* the external Air is ca+ 
pable of ſuſtaining a Cylinder of 29 
or 20 Inches of Mercury, and upon 
a {mall leſſening of the'gravitatioh 
of that ponderous liquor, to preſs tt 
up higher into the Tube. Buta far 
ther uſe may be made of it againſt 
Mr. Hobbes's pretenſion. For, when 
the Tube 1s again erected, the Mer- 
cury will ſubſide as low as at firlt, 
and leave as great a ſpace as former- 
ly was left deſerted at the top, into 
which how the Air ſhould get to fill 
It, will not appear caſie to them ; 
that, like you and me, know by ma- 
ny tryals , that a Bladder will rather 
be bur{t by Air than grant it pallage; 
And it it thould be pretended, ether 
that ſome Air from without had yer 
got through the Bladder, or that the 
Air , that they may preſume to have 
been juſt before included berween the 
Bladder and the Mercury, made its 
way from the lower part of the In- 
ttrument to the upper; 'tis obvious 
to anſwer, That tis no way likely, 
that it ſhould paſs all along the Cy- 

E'3 Iinder 
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linder unſeen by us, ſince, when 


there are really any. Aerial Bubbles, ' 
#hough (maller than Pins heads, they | 


are eaſily diſcernible. And in our 


| 
E 
of 
bs, 
4, 

lb 


caſe, there is no ſuch reſiſtance of the ' 


Air to the aſcenſion of the ſtagnant 


-- 


Mercury, as Mr. Hobbes pretends in | 


the Torricellian Experiment made the | 


uſual way. 
A. But , whatever becomes of 


Mr. Hobbes's Explication of the Pha- | 
nomenon , yet may not one {till ſay, | 
that it affords no advantage to the | 


Vacuiſts again(t him ? 
B. Whether or no it, do againſt 
other Plexiſts , I ſhall not now conli- 


der; but I doubt, the Yacurſ?s will tell ' 
Mr. Hobbes, that he 1s fain in two | 


places of the Explication , we have 
read, to ſuppoſe the Picnitude of the 
World, that is, to beg the thing in 
ueſtion, which 'tis not to be pre- 
um'd they will allow. 
A. But may not Mr. Hobbes ſay, 
that tis as lawful for him to ſup- 
pofe a Plenum, as for them to ſuppole 
2 Vacuum, 


B, I 
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in their way of explicating the Tor- 
ricellian Experiment, they do not 


ſuppoſe a Vacuum as to Air, but prove 


it, Forthey ſhew a great (pace, that 
having been juſt betore fill'd with 
Quicklilver, is now delerted by ir, 
though 1t appeared not, that any Air 
fucceeded in its room , bur rather, 
that the upper end of the Tube is ci- 
ther totally or near totally ſo devoid 
of Air, that the Quickſilver may 
without reſiſtance, by barely inclt- 
ning the Tube, be made to fill it to 
the very top: Whereas Mr. Hobbes 1$ 
fain to have recourſe to that which 
he knows they deny, the Plenitude 
of the World, not proving by any 
ſenſible Phanomena, that there dz 
get in through the Quickſilver Air 
enough to fill the deſerted part of 
the Tube , but only concluding, that 
ſo much Air -z»ſt have got 1n there, 
becauſe, the World being full , t 
could find no room any where elle x 
which the Yacuiſts will rake for no 

E 4 proof . 
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proof at all, and the Carteſians, though 
Pleniſts, who admit an Etherial mat- 
ter capable of paſſing through the 
pores of Glaſs, will , I doubt, look 
upon but as an improper Explication. 

A. I remember on this occaſion 
another Experiment of yours, that 
ſeems untavourable enough to Mr. 
Hobbes's Explication, and you wall 
perhaps call it to mind when I tell 
you, that 'twas made 1n a bended 
Pipe almoſt fll'd with Quicklitver. 

B, Tolec whether we underitand 
one another, I will briefly delcribe 
the Inſtrument I think you mean. 
We took a Cylindrical Pipe of Glals, 
clos'd at the upper end, and of that 
_— that being dexteroully bent 
at ſome Inches trom rhe bottom, the 
ſhorter legg was made as parallel as 
we conld to the longer : Inthis Glats 
we found an expedient, (tor 'tis not 
ealie to do,) to make the Torricellian 
Experiment , the Quicklil ver in the 


 fhorter Jegg ſerving inſtead of the 


ſtagnant Quickfilver in the uſual Ba- 
roicope, and the Quickſilver in the 
| longer 
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longer legg reaching above that in 
the ſhorter about cight or nine and 
twenty Inches. Then , by another 
artitice, the ſhorter legg , into which 
the Mercury did not riſe within an 


! Inchof the top , was lo order'd, that 


it could in a trice be Hermertically 
ſeal'd, without difordering the Quick - 
filver. And this 15 the Inſtrument 
that I ghels you mean. 

A, TItis lo, andIremember, thar 
It 15 the lame with that, which in 
the Paradox about Suction you call , 


whilit the thorter egg remains un- 


(cald, a Traveliya Baroſcope, But 
when I law you make the Experi- 
ment , that legs was Hermetically 
lcal'd, an Inch of Air 1n 1ts natural 
or uſual conliſtence being left in the 
uppcr part of it, to which Air you 


outwardly applied a pair of hcated 


1 0Ngs. 

B, Yet that, whichlT chiefly ainv'd 
at in the Trial , was not the Phano- 
menon I perccive you mean, tor, my 
delign was, by breaking the Ice for 
them, to encourage ſome , at 5 
Ve 


-_ 72 
have more skill and accommodation | 
than I then had, to make an attempt | 
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that I did not find to have been made 


by any, namely, to reduce the Ex- | 


panſive force of Heat in every way | 
included Air, if not in fome other | 


Bodies alſo, to ſome kind of meaſure, 


and, if 'rwere poſſible, to determin | 
it by weight. And I preſumed, that | 
at leaſt the event of my Tryal would | 
much confirm ſeveral Explications of | 
mine, by ſhewing , that Heat 1s able, | 
as long as it laſts, very conſiderably | 


to increaſe the Spring or preſling | 


power of the Air. And in this con- 
jeure I was not miſtaken, for, ha- 
ving ſhut up, after the manner new- 
ly recited , a determinate quantity of 
uncompreſt Air, which, (in the Ex- 
periment you ſaw,) was about one 
Inch; we warily held a pairof hea- 
ted Tongs near the outlide of the 
Glaſs, (without making it touch the 


Inſtrument, for fear of breaking it,) 


whereby the Air being agitated was 
enabled to expand it ſelf to double 
its former Dimenſions, and conſe- 

quently 


3 
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quently had its Spring ſo ſtrengthen'd 
by Heat, that it was able to raiſe all 
the Quickſilver in the longer legg , 
and keep up or ſuſtain a Mercurial 
Cylinder of about nine and twenty 
Inches high, when by its expanſion 
it would, if it had not been for the 
Heat , have loſt half the force of 
its elaſticity. But whatever I deſign 
in this Experiment, pray tell me, 
what uſe you would make of it a- 
o4inlt Mr. Hobbes, 

A, Tbclieve, he will find it very 
dithcult to ſhew, what keeps the 
Mercury ſuſpended in the longer legg 
of the Travellizg Baroſcope , when the 
thorter legg is unſtopt , at which it 
may run out , fince this Inſtrument 
may, as I have try'd, be carried to 
diſtant places, where it cannot with 
probability be pretended , that any 
Air has been difplac'd by the fall of 
the Quickſilver 1n the longer legg , 
which perhaps fell long betore above 
a mile off. And when the ſhorter 
legs is feal'd , it will be very hard for 
Mr. Hobbes to ſhew there the odd 

motions 
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motions of the Air, to which he af. 
cribes the Torricellian Experiment, 
For, it you warlly incline the Inſtru- 
ment, the Quicktilver will rile to the |} 
top of the longer Iegg, and imme- | 
diately fublide , when the In{trument | 
15 again erected, and yet no Air ap- | 
pears to pals through the Quickhilver | 
interpos'd between the ends of the | 
longer and the ſhorter Iegg. But that 
which I would chictly take notice 
ot inthe Experiment, 15, that upon 
the external application of a hot Bo- 
dy to the ſhorter legs of the Barol- 
cope, when 'twas leal'd up, the in- 
cluded Air was expanded trom one 
Inch to two, and to rais'd the whole} 
Cylinder of Mercury in the longer 
legg, and, whulit rhe heat continued 
undiminiſhed , kept it from ſubfiding 
again, For, 1t the Air were ablc 
to get unicen through the body of the 
Quickſilver, why had it not been 
much more able, when rarified by 
Heat , to pats through the Quick- 
lilver, than for want of doing 1o to 
ralle and ſuſtain to weighty a Cylin- 

_ ocr 
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dcr of Mercury 2 Iſhallnot ſtay to in- 
{ quireon this occafion, how Mr. Hobbes 
{ will, according to Js Hypotheſts , ex- 
plicate the rarcta&tion of the Air to 

double its former dimenſions , and 
the condenlation of it again, elpe- 
cially lince, aſſerting that part of the 
| upper legg, that 15 unfhIVd with the 
| Quickſilver, to be perfe&tly full of 
Air, he aftrmsthat , which TI doubt 
' he cannot prove, and which may 
' very probably be dilproved by the 
Experiment you mention 1n the Dil- 
; courle about Suctzoy, where you ſhew, 
| to another purpole, that in a Tra- 
| velinz Baroſcope , whole ſhorter legg 
{ 1s. -(eal'd, if the end of the longer 
legg be open'd , whereby 1t comes 
indeed to be fll'd with Air, the 
preſſure of rhat Air will enable the 
{ubjaccnt Mercury notably to com- 
prels the Air included 1n the ſhorter 
egg, 

B, I leave Mr. Hobbes to conſider 
what you have objected againſt his 
Explication of the Torricellian Ex- 
periment , to which I ſhall add no- 
thing . 


a” 
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thing, though perhaps I could add 
much, becaute I think it may be well 
Cds and our Conference has 1a-F| 
4 | 


ed long already. 


A. 1will then proceed to the laſt | 
Experiment recited by Mr. Hobbes 1n | 


his Problemata de Vacuo. 


A. S: Phialam, collum habentem 
lonoinſculum , eandemque ommnt Corpore | 
preter Aerem vVacuam ore ſugas , cons | 


tinuoque Phiale os aque immerges , vi- | 


debis aquam aliguouſque aſcendere in Phi- | 


alam, Qui fiert hoc poteſt niſi fatinns 


fit Vacuum ab exuttione Aeris, in cujus | 
. locum poſſit Aqua illa aſcendeve ? 
B, Conceſſo Vacuo, oportet quedany 
, loca vacua fuiſſe inillo Aere , ettam qui 
erat tntra Phialam ate ſucttonem, Cur 
. ergo non aſcendebat Aqua ad ea umplen- 


da abſque ſuctione? 1s qui ſuit Phia- 
lam, neque 1n ventrem quicquam, neque 
n pulmones, neque in os e Phiala exnu- 


git, Quid ergo aoit ? iAerem Ccommo- 


ves, & inpartibns ejus conatum ſugendo 
eſfcit per os exennds, & 101 admtten- 
do, conaturs redeundi, Ab his conati- 
6114 contrariss combonitur circumitio intra 

Phialam. 
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phialam , & conatus exeunds quaqua- 
verſum. Jraque Phiale ore aque inm- 
merſo, Aer in ſubjeitam aquam penetrat 
e Phiala egrediens, 0 tantundem aque 


 1n Phialam cogit, 


Praterea vu illa magna ulfionis 


: facit, ut ſugentis labra cum collo Phiale 
| aliquando arctiſſime cohereant propter 
! contackum exquſitiſſimum, 


B, As to the firſt Clauſe of 


; Mr. Hobbes's account of our Pheno- 
| menon, the Yacuiſts will eafily an- 


[wer his Queſtion by acknowl ging, 


' that there were indeed interipers 


Vacuiries in the Air contain'd 1n the 
Vial before the ſuction , but they will 
add, there was no reaſon , why the 
Water ſhould aſcend to fill them , be- 
cauſe, being a heavy body, it can- 
not riſe of it ſelf , bur muſt be raiſed 
by ſome prevalent weight or preſ- 
ſure, which then was wanting. Be- 
ſides, that there being interipers'd 
Vacuities as well in the reſt of the 
Air that was very near the Water, 
as inthat contained in the Vial, there 


was no reaſon, why the Water 
ſhould 
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ſhould aſcend to fill the Vacuitics of 
one portion of Air rather than thoſe 
of another. But when once by ſu- 
&tion a great many of the Acrial 
Corpulcles were made to pats out of 
the Vial, the Spring ot the remain- 
ing Air being weaken'd , whillt the 
prefſure of the ambient Air, which 
depends upon 1ts conttant Gravity, 

is undiminiſhed , the Spring of the 
internal becomes unable to reliſt the 
weight of the external Air, which 
is therefore able to impel the inter- 
pos'd Water with ſome violence into 
the Cavity of the Glaſs, 'rill the 
Air, remaining 1n that Cavi Ity, being 
reduced almoſt to its uſual Denſity, 
15 able by its Spring, and the weight 
of the Watcr got up into the Val, 

to hinder any more Water trom be- 
ing impell'd up. - For, as to what 
Mr. Hobbes attiems, that, 1s at ( 


2:t DPhialam reaue 17 Swat ques 


qitam , neque 14 pulmones , neaue In 0 
q:1cquam exuit : How it will agree 
with what hc elſewhere delivers a- 


Þ.»t Suction. I leave lum to conlider. 
Bir 


{ for it, But L Suppolj. hey 
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But I canfeſs, I .cannat! but:wonder 
at his confidence, that can politive- 
ly aſſert a thing ſo repugnaat to the 
common ſentiments ' of Men of all 
opinions, , without oflcring any proof 

at are 
by tryal acquainted with Sucking,and 
have felt the: Air. come- in at 'their 
mouths , will; prefer their. own expe- 
rience to his authority. | Aafd as to 
whit he adds, 'that the Perſon that 
ſucks agitates the Air, and turns it 
within the'Vial into a kind of circu- 
ting wind, that endeavours every 
where to-:get outs I, wiſh, he had 
ſhewn us by what means a Man that 
ſucks makes this odd Cammotion of 
the Airs —_ in ſuch Vials as I 

oy 


uſe toemploy about the Exporienent, 
the orifice of whoſeneck is (ometimes 
leſs than a Pins head, - X 


A. That there may be really Air 
extracted by Suction out, of a Glaſs, 
me thinks you might argue; from an 
Experiment, I ſaw you make with a 
Receiver which was, exhauſted by 
your Pump, and conloaunnyy by Sus 

| &iOAs 
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Qibt1, "For! I remember, when | you 
had countetpois'd it with 'very good 
Scales, and afterwards by turning a 
ſtop-coek-{ let inithe outward Air , 
there ruſh'd' ir as much Air tofillthe 
| top that-had bean delerted by the 
ir purnpt cout, 4s weighed ſome 
ſoruples (vonliſting of twenty grains 
a piece) though the Receiver 'were 
frot of the largeſt ſize, +! | 
B, ' You: did well - e add that 
Clauſe s for , -the Wſggalplmrgic Ex- 
peritnent / menionud/bythelmduſtri- 
ous Schattav , having beer made with 
+ vaſt Rectiver!; the rextmitted- Air 
amounted to a whole onnee and foe 
dyachms;' Buetd/returt to My, Hobbes, 
[ fear not/that he will perſwade you , 
that have/fetn the Bxperument he re- 
cires ;- that« as foon as the heek of the 
Vial is unſtopt under water, the Air, 
thar 'whitl'd about before, ' makes a 
fally out ,' and- forces itt as much wa- 
fer. For, if the orifice be any thing 
hrge, you will, inftedd of foeking 
an endeavour to thru away your: 
finger that Rtaptit , find the pulp of 
| your 


M. Hobbes's Prthlemubs the Yituo; Bf 
your finger ſo thruſt inwaxdi, that 
4 Peripatetick would affirm: that:he 
felt it ſuckr m. Arid: that Imrufion 
! may bethe Reaſon, why the lip of hint 
” that ſucks is oftentimes ſtrongly fa- 
: ften'd- tothe oxffice of the Vrals'necky 
} which Myr. Hobbes dforibes toal 
 exquiſit contat, bur without! 'okear« 
| ty'tclling' us, how that cxtdaondina« ® 
: ry -contaRt 1s Effefted;|  Atdiwhen 
: your finger - is removed;, ihftead: of 
» perceiving” any: Air got out: of. the 
| Vial through the. water; (which, 
 fFany ſuch' thing happen ,, you will 
; eaſily diſcover by the bubbles, your 
; fhall-ſee the water briskly/: pranig. up 
| in a flenderiſtream to thewp'of the 
! Vial, which: it could nobdb, if thi 
$ Cavity werealteady full of Air. And 
5 to let you fee ,.thut, when-the Aic does 
: really pafs in of out of. thi Vial int 
{ mers'd under: water , 'tis' vEry calle 

6 percevve ns motions, if- YOu dip 

the neck of the: Vial in- water, and. 

ther apply-to the /globulons: part of 

It either your: warms hantds: or amy 

ottier compertnt- Heat ,, tho: ant 

| F z 
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Air being rarificd, you ſhall ſee a por- 
tion of it, an{werable to the degree 
of Heat you applied, manifeſtly paſs 
through the water in ſucceſſive bub- 


bles, whilſt yet you ſhall not fee a- 


ny water gct into the Vial to ſupply 
the place dcſerted by that Air. And 


x, when you have (as you may do 


by the help of ſucking ) fill'd| the 
neck and 'part of the belly of the 
Vial with water, you immerſe the 
orifice: into ſtagnant water , and ap- 
ply warm hands to the globulous part 
45 before. you will find the water in 


the Vial to bedriven out, before any | 


bubbles paſs out of the Vial into the 
ſurrounding water ;. which ſhews., 


that the Air is not (o forward to dive} 
under the water, (and much leſs un: 


der ſo ponderous a liquor as Quick- 
filver,) as Mr. Hobbes has ſuppoſed... 


A. That 'tis the Preſſure of the} 


external Air, that (lurmounting the 
Spring of the internal) 'drives up the 
water into the .Vial we have been 


ſpeaking of, does, I confels, follow | 


upon your Hypothelis: But an Expe- 


rIMEN- | 


ae. as. _— 
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| calls you among others, may poſſi- 


'And therefore I ſhall now re 
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rimentarian Philoſopher, as Mr.Hbbbes 


bly be furniſhed with an Experiment 
to confirm this to the Eye. - » : 

B. You bring into my mind what 
I once deviſed to confirm my'H 
theſis about Suction, but found a 
while ſince that I had omitted it in 
my Diſcourſe about that - Subject. 
at to 
you the ſubſtance at leaſt of the Me- 


+ mortal that was written of that Ex- 


periment, by which the great 1inte- 
reſt of the weight of the Atmoſphe- 
rical Air in Suction will appear, and 


in which alſo ſome things will oc- 


cur, that :will not well agree. with 


| Mr. Hobbeg's Explication , and pre- 


vent ſome of his Allegations againft 
mine, WF 

A. Having not yet met\with an 
Experiment of this nature , ſuch an 
one as you ſpeak of will be welcome 
tome, {2 lt | ; E010 
'B, WetookaGhſs Bubble, whoſe 
long ſtem was both. very: {lender and 
very Cylindrical, then .by applying 


F 3 = . 


4t had when the water began to riſe] 
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£0 the outſide of the Ball or globu: 


lous part e canvenient heat, we ex- 
pell'd ſo much of the Air, as thar, 
when the end of the pipe was dipt! 
in water, and the inward Air had; 
time to recover 1ts former coolneſs, 
the water aſcended either to the top 
of the pipe or | very hear it, Thus: 
done , we gently and warily rarified; 
the Air;inthe Cavity of the Bubble, 
'all by ats.expan{on 1t had driven out 
almolt all the -watcr that had got up 
unto the tam, that fo 1t might attain 
as near Ss 60uld, be' to that 'degree of 
heat and meaſure of expanſion , that! 


in it. And we were careful to leave} 
two'or three. drops of water unex- 


pelVd at the bottam.df the pipe, that 
we might be ſure, that none of the 


when the; watsribegantaaſoen 


yncluded Aw was by this ſecond ra- | 


refa&tzon driven our ab the oritice of 
1t ; as the flepreftion! of ;the water :{o 
low aſſured us, on the other. ſide, 
that the included Air wantednothin 
oonliderable of :thie. expanſion it hat 
d:1ato 
the 


x. rarl 


AM. Hobbop rr emenannhecuo. &5 
3 the or Whilſt the Az prps in this 


| arp 4 we'prejanrlyjrempyey 

£,© the little Inffrument qur pf ;the wn 
” nant water ,into ſtagnang-Quick(1 
7 ver, which xq a ſhoxg time began tp 
2 riſc inthe pipe. Now!:,: of che alceg- 
* jon of the liquor were! the; effect of 


I Natures.Abhorreace of ;@ Ypc4«p ; or 


1./ of lome interna] principle of, Motion ; 
| of of the Cotmpreſhon gd; propaga- 


| ted Pullion of the purwerd: Ay by 


that which had; been expelld, why 


in ſhould not the Mexeury have algended 
{: to the top of: the pipe, 4s the 'watgr 


') did beforer- But de) fad jt did. nat 
/ aſcend half, or perhaps; a 'quaxter o 
' far; andat:che pipe had been long &- 
nough , as well as- 'twas- ſlender e- 
nough , I queſtion, whether «hg Mer- 
cury. would have aſcended (in pro- 
. || portion to the leagth of the ſem) 

; Pali high as it <d. EY gy 
' Now of this Experiment, which 
we tryed-more than onge, L leg Ot, 
for the reafon lately expreſs d , how 
any. good atcount will be given withy 
out our Hypotheſis , but acenrdipg to 
That 'tis clear, Fa 8. 


der as that of Water: But when 
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A. I think I [191-0 why you 
ſay ſo, for the Aſcenſion of Liquors 
being an effect of the prevalency of | 
the external Airs preſſure againſt the | 
reliſtance it meets with in the Ca- | 
vity of the Inſtrument,and the Quick: ' 
ſilver being bulk for bulk many times | 
heavier than water, the ſame ſur- | 
pluſage of preſſure that was able to 
;mpel up water to the top of the 
pipe, ought not to be able to impel 
up the Quickſilver to any thing near 
chat height. And if it be here ob- | 
jected, as it very plauſibly may be, 
that the raiſed Cylinder of Mercury 
was much longer than it ought to 
have been in reference to a Cylinder 
of Water, the proportion 1n gravit 
between thoſe two Liquors ( whic 
1s almoſt that of fourteen to one) be- 


; 
ivg conſidered, I anſwer, that when 


the Cylinder of Water reach'd tothe 


pipe,the Air poſſe(s'd no more than the | 


Cavity of the globulous part of the 
Inſtrument, being very little aſſiſted 
to dilate ir ſelf by ſo light a Cylin- 


the 


F 
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7 che Quickſilver came to be. impell'd 
* into the Inſtrument by the weightof 
7 the external Air , that ponderous Bo- 
2 dy did not ſtop its aſcent as ſoon: as 
- 7 it came to be equiponderant to'the 
- 7 formerly expell'd Cylinder of . Wa- 
| ter; becauſe, to attain that height , 
' it reached but a little way into the 
pipe, andlefr all the reſt of the Ca- 
* vity of thepipe tobefill'd with part 
' of that Air, which formerly was all 
', ſhutup in the Cavityof the Bubble, 

by which means the Air, included 

in the whole Inſtrument, muſt needs 
be ina ſtateof expanſion, and there- 

by have its Spring weakened , and 
* conſequently diſabled to reſiſt the 
| preſſurcof theexternal Air, as much 
| as the ſame included Air did before, 
. | when it was leſs rarified; on which 
' account, the undiminiſhed weight 
or preſſure of the external Air was 
' able to rails the Quickſilver higher 
Y and higher , 'cill it had obtained that 
| height , at which the preſſure, com- 
; pounded of the _— of -the 'Mer- 
curial Cylinder-andt 


e Spring: of. the 


internal - 


iN 


_ 4 


| 
| 


of a Glaſs full of Water, and ap- 


internal Air (now lets rarified thag" 


before,) was equivalent to the pref: 
ſure of the Atmoſphere or —_— 
Air. ; 

B, You have given the very Ex-| 
plication I was - about to propole, | 
wherefore I ſhall only add, that, to! 
confirm this Experiment by a kind} 
of Inverſion of tt, wedrove- by heat | 
2 little Air out of the Bubble, and| 
dipt the open end of the pipe into| 
Quickſilver , which by this means | 
we made to aſcend 'till it had fill'd | 
about a fourth part or leſs of-the| 
pipe, when that was held erected, | 
Then carefully removing it without | 
letting fall any Quickſilver, or let- | 
ting in anyAir, we held the orifice | 
of the pipe a little under the furface |} 


plying a moderate heat to the outſide 
of the Ball, we warily expell'd the 
Quickſilver, yet kaving a little of 
it to make it ſure. that no Air was 
driven out with: it; 'then ſuffering 
the included Atr ro cool, the :exter- 
nat Air was found able to make the 
Water 


% 


C 
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we bad firſt raiſed , as we ſometimes 


: did, a greater: quantity of \Quick- 
| filver, and afterwards drove it out , 
| the quantity of Water, that would 

be  impell'd .into the Cavizy of the 


pipe and ball, would be accordingly 


' 4ncreaſcd. | 


A. ' In this Experiment 'tis mani- 
feſt,” that ſomething 1s driven out of 
the Cavity of the Glaſs before the 
Water or Quickſilver begins to alvend 
in it: And here allo we ſce mot, 
that the Air can paſs through the 
pores of Quickſilver or Water , but 
that it drives them on before pr,,with- 
out ſenſibly mixing with them: Jo 
this Experment ;appearSifot at 
all: zny Circular Wind, as Nv; Hales 
Fincies 1n the ſuckt Vial we aredilpu- 
ting of ,. nor any tendency gg” 
S048. 0 


þV 
\ 


v0  Animadverlions upon 
of the included Air upon the account; | 
of ſucha Wind, but, inſtead of thek |: 
things, that the aicenſion of the. 
Liquors into the Cavity of the pipe 
depends upon the external Air, pre. 
ſing up the Liquors into that Cavity, , 
may be argu'd by this, that the}. 
{ame weight of the Atmoſphere im- |. 
pell'd up into the pipe {o much more | 
of the lighter Liquor, water, than of | 
the heavier Liquor, Mercury, 
B. You have ſaid enough on this |: 
Experiment; but 'tis not the only I 
have to oppoſe to Mr, Hobbes his Ex- 
plication : For, that there isno need 
of the fallying of Air out of a Vial, 
to make the Atmoipherical Air prels 
againſt a Body that cloles the orifice 
of it, whenthe preſſure of the inter- | 
nal Air 1s much weakened, I have 
had occaſion to ſhew ſome Yirrmoſs, by | 
ſucking our , with the help of an [n- | 
{trument, a conſiderable portion of ' 
the Air contained in a Glats, for ha- | 
ving then, inſtead of unſtopping the 
orifice under water, nimbly applied a 
fat Body to it, the external Air prod | 
Tat | 


 M, Hobbes's Problemata de Vatno, gr ; 
- that Body o forcibly againſt it, as to 
| keep it faſtened and {uſpended, though 
| *twere clogg'd witha weight, of, ma- 
ny ounces, E: | 
| 4, Another Experimentof yours 
\ Mr. Hobbes's Explication brings into 
my mind, by which it appears, that, 
| if there be ſuch a Circular.Wind, as 
|. hepretends, produced by Suction in 
| the Cavityof the Vial, it mult nceds 
\ beſtrangely laſting. For I have ſecn 
/. morethanonce, that, when yqu have 
by an Inſtrument ſuckt much of the 
Air out of a Vial, and afterwards 
carcfully cloted it, though you kept 
the {lender neck of it itopt a long 
time , perhaps for ſome weeks or 
months, yet when *twas open'd under 
water, aconſiderable quantity of the 
Liquor would be briskly impeil'd up 
into the neck and belly of the Vial. 
Sothat , though 1 will not be lo plea- 
ſant with Mr. Hobbes, as tomind you 
on this occaſion of thoſe Writers of 
Natural Magick, that teach.usto ſhut 
up Articulate, Sounds ina Vellel , 
which being tranſported to a diſtant 


place 


z A P we 
" —_——— 


ſc 
P 


94 - Jnimadverſions upon +- ; 
place and open'd there , will rendet® 
che Words that are commutted to it ; 4 
yer I muſt needs ſay, that lo laſting M: 
a Circular Wind, as, on to 


tbi-| l 


Mr. Hobbes , your Experiments e F 


ted, may well deferveour wonder. - | 
B, Your admiration would per- If 
chance 'mcreaſle ,'if I ſhould aſſure if 
you, that having with the Sun-beams |? 
roduced finoak ione of thoſe well- |: 
ere Vials, this Circular Wind-did | 
not at all appear to'blow 1t about; but |* 
ſuffered! it to rife, as tt would have | 
done if the included Air' had been ve- |}, 
ry caltrt. And now Fſhall add but one |} 
Experiment more , which will not be |: 
hable to ſome of the things as inva- |' 
lid as they are, which Mr. Hobbes has ' 
alledped tm his account of the Yial, }: 
and which will let you'ſee, that rhe | 
weight of rhe Atmoſpherical Air ts 4 | 

very confiderable thrng ; and which 
may lfo' incline you to think, that, | 
whilft Mr. Hobbes docs not admit 4 ſub- |: 
riler Matter than common Air to/paſs | 
through the Pores of cloſe and folid: | 
Bodies, the Air he has recourſe —_— | 
ome- | 


—_ —— — —— — = - , 
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| ſomerimes come too- late to prevent a 


"ratwwn. The Experiment, which was 
gparry accidental, Flately found regi- 
4 

*'f Having , to make ſome Diſcovery 
of the weight of the Air, and for other 
-purpoles,caus'd an Aolipilevery light 


{conſidering its bulk , to be made bya | 


"famous Artiſt, I had occaſion toput it 
ſo often into the firc for ſeveral Tryals, 
that at length the Copper ſeaFd off by 

degrees, and left the Veſſel much thin- 
ner than when it firſt came our of 'the 
Artificers hands; anda g vd while af- 
ter, this change in the \.ufrrurtient be- 
ing not in my thoughts, I had oevafion 

to1mploy it,as formerly,to wetgh how 
many rains it would'contain of the 
Air atiuch a deterthinate conſtirution 

of the Atmolphere, as was to be met 

with, where I then chanced to-bei For 
'the making this Experiment the tfiozs 
exactly; the Air wis by 2 ſtrohg, but 
- warily applied, fireſo carefully driven 
} away, that, wh a piece of 
- Sealing-wax to the Pin-hoke, at which 
-1t had been forced out, we hindred-my 
8: |  com+ 


þ 


i 


'{tredto this ſen{e.if not in theſe words: 


94 Inimadverſions , &c: 


communication betwixt the Cavity 
the Inſtrument and the external Air, 
we f{uppos'd the Zolipile to be very: 
well cxhauſted,and therefore laid it by, 
that,when it ſhould be grown cold,ws 
might, by opening the orifice with 4 
Pin, again let in the outward Air, and 
oblerve the encreals of weight the 
would thereupon enlue : But the Ir; 
itrument, that, as I was ſaying , wy. 
grown.thin, had been {ſo diligently: 
treed from Air,that the very little th; 
remain'd, and was kept by the W: 
from receiving any aſſiſtance fron 
without, being unable by its Sprin? 
to aſſiſt the A&olipile to ſupport th 
weight of the ambient Air, this exte{ 
nal fluid did by its weight preſs againlþ 
it ſo {troagly, that it compreſs'd 1t,anf 
thruſt it ſo conſiderably inwards, an}! 
in more than one place ſochang'd i: 
figure, that, when I ſhew'd it to th] 
V:rtuoſi that were aſſembled at Greſhan 
Colleage,they were pleaſed to command 
it.of me to be kept in their RepoliF 
_wry's where I pretume it is ſtill to bil? 
a | 
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